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Air Protection of Shipping 


HEN the German cruiser Emden was raiding in 
the Indian Ocean no fewer than fifty-four naval 
vessels were used to search for her, though many 
of them were urgently needed elsewhere. The 
expense was enormous. In those days air reconnaissance 
over a large ocean was not a possibility for the British 
Empire, and in 1914-15 even German Zeppelins could 
hardly have undertaken such a task. The Emden’s 
career stands, however, as a classic example of the need 
for air co-operation with the Navy. Similar cases of 
raiders may well occur again in the future, and it is 
useful to consider the various ways in which the air 
could deal with them 
A large modern airship, carrying aeroplanes, and 
handled with the skill which has always been available 
for the Graf Zeppelin, would doubtless meet the case. 
A few years ago it seemed the only answer to the 
problem, but now the range and speed of aeroplanes have 
been so enormously increased that the airship is no longer 
the only possible answer. Alternatives are: (a) a carrier 
with its ship-planes and (b) flying boats. A writer in 
the current number of the Journal of the Rovai United 
Service Institution discusses the question of air protec- 
tion for shipping, but considers only the case of the flying 
boat. Most probably he is right, for a carrier is more 
expensive than an airship would be, and in the event 
of a great war it is probable that all the carriers which 
Britain possessed would be urgently needed elsewhere. 
The possibility of a landplane used without a carrier 
should also be considered. It would need a shore base, 
but in certain areas and certain conditions a long-range 
landplane equipped purely for reconnaissance and not 
to attack the enemy would do all that was needed. The 
machines which in recent years have made long-range 
records have given us some idea of what the future may 
hold in the way of endurance. New methods of con- 
struction contain promise of much greater endurance. 
Normally, the flying boat is a shore-based aircraft. 
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For protection of shipping in the narrow seas round the 
British Isles, that does not much matter, provided that 
enough coast defence squadrons are provided. When 
the ocean trade routes are considered, the problem is 
quite different. At present we have three squadrons of 
flying boats stationed overseas, at Malta, at Basra, and 
at Singapore. That, however, is not our final disposi- 
tion, and considerable additions and changes may be 
expected before long. For one thing, the flying boat 
squadron at Malta is to be sent elsewhere and its place 
will be taken by a landplane squadron. The above-men- 
tioned writer points out that the protection of shipping 
is definitely not an Air Force responsibility, and that it 
can hardly be expected that the Air Council will dispose 
its flying boat squadrons to meet oe ope par and 
responsibilities which are solely the concern of the Navy. 
He pleads for a number of fying boats to be detailed 
specifically for work with the Navy, and suggests that 
they should have floating bases which could be moved 
from place to place as circumstances might require. Pre- 
sumably, such mother ships would have certain rights 
of using neutral ports. 


The Striking Power 

One point which the writer makes is that, as the 
offensive powers of flying boats against surface ships is 
limited, they should concentrate on reconnaissance, call- 
ing up cruisers by wireless to deal with the raider when 
they have found him. His assertion that flying boats 
do not make good bombing aircraft must not be allowed 
to pass unchallenged ; but, none the less, there is good 
reason for the plea that they should carry as much fuel 
as possible, and trust to the surface ships to provide the 
striking power. 

One thing is indisputable: the Navy ought to have 
control of a supply of long-range aircraft for recon- 
noitring the ocean trade routes. It would seem to be 
a matter for the Committee of Imperial Defence to see 
that this matter is not overlooked, and once the prin- 
ciple is accepted the supply of the aircraft becomes a 
matter of detailed arrangement. 








Geodesy 


ROM time to time announcements have been made 

concerning new types of aircraft construction 

which have promised considerable reductions in 

structure weight. It is to be feared that such 
promises have not always been kept when actual air- 
craft incorporating the new construction were built and 
weighed. When such an aeroplane has failed to reach 
the ratio of gross weight to tare weight which theoretical 
considerations seemed to promise, it has usually been 
found that, although the primary structure of the 
machine was undoubtedly light for its strength, the 
secondary structure required to complete the desired 
external form had become relatively complicated and 
had added so much unforeseen weight that the expected 
saving was not realised. 

In the case of the Vickers-Wallis ‘‘ geodetic’’ con- 
struction, the fundamental principle of which is ex- 
plained by the Editor in this issue of Flight, it is some- 
what difficult to distinguish between primary and secon- 
dary structure, and it is even possible to argue that there 
is no secondary structure, or, at any rate, that there 
need be none. Consequently, there is reason to believe 
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THE ADMIRABLE ANSON : 


Force, will greatly assist the work of the senior Service in protecting our shores. 
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that the expected gain in structure weight will actually 
be achieved. Aeroplanes built in accordance with the 
geodetic system of construction have, of course, been 
built and flown, and this fact might be taken as suffi- 
cient proof that the weight saving has been attained. 
It should be remembered, however, that the strength of 
a geodetic structure cannot at present be calculated 
accurately, and, until it can, one cannot definitely claim 
that the structure is so many per cent. lighter for a given 
strength. 

In the meantime, approximate methods are being 
used for assessing the loads in individual geodesics, and 
extensive tests to destruction have been carried out. To 
show that no avoidable risk is being taken, one may 
quote one instance of a component which was intended 
to be tested to destruction. The factor called for was 
7.5, but when a factor of 11 had been reached the test- 
ing apparatus broke; the component did not! While 
that policy is being followed there is no need to fear 
that an exact knowledge will disclose any weakness. 
On the contrary, it is much more likely that when the 
stress in every member is known it will be found that 
still further weight can be saved. Until then an air- 
craft which can carry considerably more than its own 
weight as disposable load is not a bad beginning. 


Lord Anson did much in his day to improve the fighting efficiency of the Royal Navy ; and 
the Avro Anson coastal reconnaissance machine, harbinger of hordes of monoplanes and first of its class in the Royal Air 


This Flight photograph shows the first of 


a very large number of Ansons which will be going to Squadrons within the next few months. 
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lhe Outlook 


A Running Commentary on Air Topics 


A Ministry of Defence 


NCE more the idea of a Ministry of Defence has been 

condemned by a Cabinet Minister who admitted that 

he had been at times attracted by the idea. Nobody 
has ever condemned the principle, but every person who 
has examined it has come to the conclusion that in practice 
it would not work. Lord Swinton, the Air Minister, took 
that line in his speech the other day to the University Con- 
servative Associations at Cambridge. There was too much 
to be done, he said, in each Service, and a single Minister 
would not be capable of accomplishing the whole of the 
tasks in peace, much less in war. 

One very gratifying feature of Lord Swinton’s speech 
was his avowal that the will to co-operate was present in 
the Services to-day as it certainly was not ten years ago. 
Inter-Service rivalry is a most unpleasant thing, and occa- 
sionally develops into the reverse of patriotism. It is not 
only pleasant, but it is an assurance of safety, to learn on 
the authority of the Air Minister that the will to co- 
operate has now come into being. 


The Alexandria Disaster 


LTHOUGH the inquest on the victims of the accident 
A to the Imperial Airways flying-boat, City of Khar- 

toum, seems likely, at the time of writing, to be 
adjourned, and Capt. Mansell, the Air Ministry inspector, 
is not likely to be able to produce technical evidence for 
some weeks, it is possible to estimate the probable sequence 
of events which terminated in the disaster of which the 
pilot was the sole survivor. 

It appears to be definitely established that the three 
engines ceased work simultaneously. The reason for this 
has yet to be ascertained, but the possibility of simul- 
taneous failure due to mechanical causes is so remote that 
it can, to all intents and purposes, be ruled out. There 
remain two possibilities: running out of fuel, and a fault 
in the petrol supply system—or a combination of the two. 

According to the pilot’s evidence there was a swell run- 
ning at the time of the accident, estimated to measure 
about nine feet from trough to crest. This fact would 
appear to be capable of explaining the final events quite 
satisfactorily. Mr. Wilson’s impression, as reported by the 
newspapers, is that he made a good and normal contact 
with the water, but that almost immediately afterwards 
the nose was buried in solid water. Quite a reasonable 
explanation is that the actual contact was made with the 
sloping side of one wave, giving the impression of a fairlv 
soft normal contact, the nose immediately afterwards bury- 
ing itself in the side of the next wave. 


Swing of the Pendulum 


tinental, fighters which have appeared within the last 

three years have been characterised by engines which, 
compared with those specified for contemporary British 
types, have been rated at exceptionally high outputs. Two 
examples come readily to mind—the Gnome-Rhone K.14 
and the Hispano Suiza Type Y, both delivering, according 
to series, in the neighbourhood of 800 h.p. 

Our own fighters have normally been receiving the 
Bristol Mercury, Rolls-Royce Kestrel or Siddeley Panther, 
all of something like 600 h.p. The Gloster Gladiator, 
which is the most powerful fighter so far adopted by the 
R.A.F., has an engine rated at only 715 h.p. 

Considerably greater power, however, is said to be going 
into some of the new British ‘‘ 300 m.p.h. jobs.” and one 


7 "HE majority of French and, for that matter, Con- 


might have expected a corresponding increase for Con- 
tinental machines. It is evident, however, that the French 
Government is encouraging the construction of smaller 
fighters with engines of about sixteen litres capacity 
Salmsons are producing an inverted vee-twelve of this size 
which, unsupercharged, should give 450 h.p. An engine 
of this type—presumably with a blower—is fitted in the 
new 300 m.p.h. Mureaux single-seater 

Now, it seems, some of the French manufacturers are 
blessing the day they built machines and engines for the 
Coupe Deutsch Race. 


An Idea 


RANCE has its eyes on the North Atlantic air route. 
F Of that there is no doubt. Moreover, she has got 

beyond the “‘ thinking about it’’ stage. As long ago 
as last May M. Bossoutrot, the famous long-distance pilot, 
visited the Azores and made a tour of the islands by boat, 
examining the coastline, harbours and bays with a view 
to determining their suitability for flying-boat operation 
More recently a French mission under the leadership of 
Lieut. Nomy, of the French Navy, has visited the islands, 
his equipment including a C.A.M.S. flying-boat belonging 
to the French Air Ministry. 

It is reported that in addition to testing the coastline 
of the islands Lieut. Nomy flew over, alighted on and took 
off from some of the inland lakes, notably Lake Sete 
Cidades in the island of San Miguel. His report has not 
yet been published, and it may be that this lake, sur 
rounded as it is by mountains, may not afford the neces 
sary run for large transatlantic flying-boats, which may be 


assumed to need more room than does a C.A.M.S. “‘ fly 
ing light.’’ Nevertheless, the fact that France has thought 


it worth while to examine Lake Sete Cidades shows that 
she is determined to leave no stone unturned (forgive the 
metaphor) in her effort to find every possible aid to Atlantic 
air route operation 

Great Britain had a splendid opportunity some years 
ago, when the old agreement between the now defunct 
Aeropostale Company and the Portuguese Government ex- 
pired. That agreement gave France a priority claim, 
should a regular air route have been started during the 
period covered by the agreement. It would appear high 
time that a British mission visited the Azores with a flying 
boat to report on the possibilities existing there. Should 
it be found that one of the lakes is suitable for the Short- 
Mayo composite aircraft, if not for a transatlantic flying 
boat, it would be worth while arranging with the Portu 
guese Government for permission to make tests with it 


The Grasshoppers 


F Pou building and Pou ownership become as universal 
as is expected, the unfortunate airport officers who 
wield Aldis take-off signal lamps will probably become 

grey-haired in a very short time. 

The private owners or club pilots who either do not 
see the signal or who do not realise its significance can be 
tolerated, but what of the earnest Pow novice who receives 
the signal, opens up his high-pitched motor, bounds erratic 
ally across the aerodrome without leaving it, turns and 
repeats the process ad nauseum? 

It is, of course, better that the new disciple of M. Mignet 
should learn by easy stages than that he should stagger 
prematurely into the air just to please the control officer 
and to give the ambulance staff heart failure. But bettor 
still, he should indulge in his preliminary perambulations 
at some large aerodrome free from busy commercial traffic 
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The Principal Machine Requirements for ‘“ Ground Strafing” : What Other 


Countries Are Doing 


By H. F. KING 


ammunition were fired at ground targets during the war 

by British pilots. Even considering that they came 

from speeded-up machine guns, the fact remains that 
twelve million rounds is a lot of ammunition and serves 
to indicate the importance of ‘‘ ground strafing ’’ in moderna 
military operations. Trenches, transports, troops, dumps, 
tanks—a score of marks for the aerial gunner come readily 
to mind. Special aeroplanes were developed during the 
war for use against troops, although the brunt of the 
shooting-up was borne by fighters. Germany went even 
further than the Allies in this development, for whereas 
the normal armament of Allied types consisted of machine 
guns and light fragmentation bombs, the enemy mounted 
canons in addition. Armour plating was a feature common 
to both sides. 

To secure the utmost effectiveness in ground strafing— 
variously known as contour fighting, attack or assault—it 
is necessary to employ aeroplanes designed specifically for 
the job. The Royal Air Force has no such type, depend 
ing mainly on its fighters and other light, fast types to 
perform any necessary ‘‘shootings-up.’’ The U.S. Army 
Air Corps, however, recognises the attack machine as being 
in a class of its own. Italy likewise is showing interest, 
as witness the construction of her new assault machines, 


| : has been estimated that twelve million rounds of 


flying machine. 
At the mom 


ever, it must p 
heavy armamen 
controls. 





The Northrop being issued to certain attack units of the U.S. Army Air 

Corps is structurally similar to the bomber version, an example of which 

was purchased by the British Air Ministry. The Wright Cyclone engine is 
specified and the maximum speed is about 220 m.p.h. 


about the form the attack machine is likely to take 
within the next few years. Whatever its layout, how- 


and France, although her military air service possesses 
no specialised ground strafers, has by no means over 
looked the potentialities of the fast, heavily armed, low 


ent there is considerable disagreement 


ossess very high speed at low altitudes, 
t, and, needless to say, highly responsive 


A liquid-cooled Curtiss Conqueror engine 

powered the experimental Detroit (or 

Lockheed) A.o. A very high performance 
was obtained. 


In the U.S.A., where a technique of 
‘attack’’ flying and suitable machines 
have received more consideration than 
elsewhere, the standard attack aeroplane 
for a number of years (the type has only 
recently disappeared from the service) was 
an adaptation of the Curtiss Falcon obser- 
vation biplane and known as the type A.3. 
The pilct in this machine was provided 
with four Browning 0.30 calibre machine 
guns—two synchronised to fire from the 
fuselage through the airscrew arc, and the 
remaining pair installed in the lower main 
planes, in which several hundred rounds 
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of ammunition were stowed. Twin 
guns for the observer and twenty 
5-pound fragmentation bombs com- 
pleted the offensive armament. The 
engine was an unsupercharged Curtiss 
D.12 of 435 h.p., and the maximum 
speed rather over 140 m.p.h. 

As in most other branches of mili- 


the 


tary aviation, monoplane 
threatens to supersede the biplane en- 
tirely. Probably this type shines 


as an attack machine more brightly 
than in other categories. Extremely 
high load factors are not essential and 
the low wing can be used to house the 
front guns and their bulky belt boxes 
in addition to the retractable under- 
carriage which makes for the extreme 
speed desirable in an attack machine. 
It is usually possible, moreover, to 
place the pilot over the leading edge 
of the wing where he can see his target 
to advantage. 
To-day there standard 


are three 


types of attack machines in service with the U.S. Army 
Air Corps, these being the Curtiss A.8 or Shrike, the Cur- 
tiss A.12, and the new Northrop A.13, which resembles 






A standard type in the U.S. Army Air Corps, the Curtiss 
A.12 has slots and flaps. A Cyclone engine gives it a 
maximum speed of about 212 m.p.h. 


in general design the Northrop bomber lately purchased 
by the British Air Ministry for experimental purposes. 
The A.8, fitted with an unsupercharged direct-drive 
Curtiss Conqueror, does 197 m.p.h. at sea level. Basic 
ally a low-wing wire-braced monoplane, it is slotted 
and flapped, and has roofed cockpits for pilot and 
observer. The fairings over each half of the divided 
undercarriage are used for the mounting of four Brown 
ing guns, for which are provided 2,400 rounds of am 
munition. A track-type mounting over the rear cock- 
pit carries a fifth Browning, for which 600 rounds are 
supplied. For comparatively short ranges about 500 ib. 
of bombs may be carried. 

The A.12 is essentially a development of the Shrike, 
the main point of difference being the installation of a 
Wright Cyclone radial in place of the Conqueror. Other 
minor variations are the revised cockpit arrangements 
whereby the pilot is no longer enclosed (presumably for 
psychological reasons) and the undercarriage. 

Happily enough for American manufacturers, ever 
watchful of the export market, the single-engined trans- 
port monoplanes like the Northrop, Vultee and Lockheed 
designs can be developed comparatively easily into attack 
machines. The Northrops going into service with the U.S. 
Army are, in fact, direct descendants of the Gamma. 
An attack-bomber version of the single-engined Vultee is 
already familiar to regular readers. In the various 
countries supplied by America it is frequently necessary to 
shoot up revolutionaries, bandits, or unwelcome visitors 
from neighbouring states, and so a large number of mili- 
tary aircraft which have been exported have been planned 


The Breda 65 is a new “ assault ’’ type developed in Italy. 
Mistral Major ergine of 800 h.p. and a maximum speed in the region of 250 m.p.h, 
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Here 


It has a Gnome-Rhone 


with a view to possible employment as attack machines. 
Two, if not more, of the Hawker Hartebeest biplanes 
to be used by the South African Air Force are to be fitted 
with armour-plating for the protection of the crew when 
flying low over mobs. Contrary to a common idea, how 
ever, the normal attack aeroplane is not armour-plated 
With full armament load and fuel for a reasonable rang 
it usually comes out heavy enough, in all conscience 

At least two Italian manufacturers have lately built 
assault machines for the Italian Government. The assault 
types are really rather different from anything else in the 
air, and seem, according to the somewhat scanty informa 
tion which has left Italy, to be intended as single-seater 
ground strafers, bombers, fighters and 
machines. One of them, the Breda 64, was described 
in Flight of November 21 last year. It may be recalled 
that this type is a low-wing cantilever monoplane with 
a radial engine of 600 h.p. and a maximum speed of about 
220 m.p.h. Since that date a few particulars of an even 
later type have filtered through l 


reconnaissance 


The machine concerned 
is designated the Breda 65, and although resembling its 
forerunner in that it is a low-wing cantilever monoplaix 
with a radial engine and retractable undercarriage, it seems 
to be of stressed skin construction, and is fitted with a 
Gnome Rhone Mistral Major fourteen-cylinder two-row 
engine of 800 h.p., which gives a maximum speed of som: 
thing like 250 m.p.h. 

Another assault monoplane has been constructed by 
Cantieri Aeronautici Bergameschi, a subsidiary of the 
Caproni Company, and the builders, it may be recalled, of 
a monoplane which was entered for the England-Australia 
Race, but which never took part. 


Hendon 


Memories 


Those addicted to R.A.F. Displays will know plenty 
about low attacks as made by fighter squadrons of the 
Royal Air Force. The days of the Flycatchers are over 


their cacophonous converging attack will be long remem 
bered as one of the best events at Hendon—but the Bull- 
dogs of No. 17(F) Squadron have carried on the good 
work with apparent abandon, though actually with 
masterly precision. Fighters of the R.A.F.—excepting 
specialised interceptors—are provided with a rack for four 
twenty-pound bombs which, together with their fixed guns, 
forms their armament for use against ground targets. 

In war-time the ‘‘strafe’’ is one of the most dangerous 
tasks undertaken in the air. Surprise contributes very 
greatly to its effectiveness, and to achieve this it might he 
necessary to ‘‘hide behind hills or woods before launch 
ing the attack. Engine failure a few feet up is, to say the 
least, undesirable, and there, incidentally, the low-wing 
monoplane with retractable undercarriage scores in attack 
work, for, with the wheels retracted, the machine might 
slide along on its nether surface without nosing over. 
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THE FOUR WINDS 


ITEMS OF INTEREST FROM ALL QUARTERS 


YO fewer than 96,000 members of the 


public visited the Empire Airway 
Exhibition during its first month. 
The Exhibition, which is at the Science 


Museum, South Kensington, 
open until January 31. 


The R. Ae.S. celebrated its seventieth 
birthday last Sunday, January 12. 


remains 


November 13 to 29 is announced as the 
date of this year’s Paris Aero Show 


It is rumoured that the Avro Com- 
pany may take over a large cotton mill 
at Failsworth, near Manchester. 


Eight entries have been received for 
the Viceroy’s Cup Race on February 14 
and 15, and two more are likely. 


kegulations for the proposed round- 
the- world race in 1937 are to be discussed 
at to-day’s F.A.I. conference in Paris. 


Six Martin bombers have been o1dered 
by the Spanish Government. The licence 
to build further machines of this type 
has also been secured. 


The alleged case of smoking against 
orders in an Imperial Airways machine 
promises an interesting legal argument 
on an aircraft commander’s powers. 


By sheer coincidence two of Air 
France’s flying boats on the new South 
American mail service met over the 
Atlantic afier each had flown 1,000 miles. 


The Czechoslovakian military air ser- 
vice has adopted the Letov S-231 four- 
gun single-seater fighter as standard 
equipment. Bristol Mercury V.S.2 
radials will be fitted. 


Mr. Claude Grahame-White is to at- 
tend a banquet in Paris to-night in 
honour of M. Louis Paulhan, his success- 
ful rival in the London-Manchester race 
of April 27-28, 1910. 


Mr. Howard Hughes, holder of the 
world’s speed record for landplanes, 
has crossed from Los Angeles to New 
York in 9 hr. 27 min. to sec. The pre- 
vious record time, set up by Leland S. 
Andrews in a Vultee, was 11 hr. 34 min 





UNSUNG HEROES OF THE R.A.F.: 





According to a picture agency’s caption, this 


photograph, taken at No. 7 F.T.S., Peterborough, shows ‘Pupil officers and men 
watching a pupil pilot making his first flight.’’ 


Pou With a Ciel 

M. Mignet is reported to be construct- 
ing a cabin-type Pou-du-Ciel rhis 
seems to invite a cunning combination 
of variable incidence and variable ven- 
tilation 


Twenty-five Years Ago 
(From ‘‘ Flight 


‘“*On the 6th inst. Aubrun had 
the Morane monoplane out at Pau, 
and was flying on it for over an 
hour, concluding with a spiral 
glide from a height of 600 metres. 
He afterwards made a_ cross- 
country flight, and then the young 
Cambridge graduate, Hamel, made 
the three tests to obtain his pilot’s 
certificate.”’ 


" of Jan. 14, 1911.) 


Life Preservers 

Four-and-a-half million Germans have 
received detailed instruction on ‘‘ what 
to do in an air raid,’’ having” passed 
through the special air defence schools. 


An Eastern Crusade 


The American Gyro Crusader mono- 
plane (see Flight of March 28, 1935) 
will shortly attempt a_ transatlantic 
flight, according to a report from the 
U.S.A 


L.Z.129 for Rio 


As a tribute to the Brazilian Govern- 
ment, which has built a new airship port 
at Santa Cruz, the German dirigible, 
L.Z.129, will make her maiden trip to 
Rio de Janeiro instead of to the U.S.A., 
as originally planned 


A NEW SPECIES: 
Everyone knows the 
Fairey Fox asa swift, 
slinky two-seater. 
Now the Belgian 
Fairey Company have 
turned out a single- 
seater Mark VII 
Fox and have called 
it the Kangaroo. 
Whether this is be- 
cause of theincreased 
punching ability 
conferred by four 
machine guns or be- 
cause of the promi- 
nent pouch beneath 
the fuselage (to cool 
the 860 h.p- Hispano 
Y) is not definitely 
known. 
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Lopics of the Day 


Parachute Approaches 
N any case the Praga’s stall is so utterly viceless that, in 
a light breeze, it should be safe to sit up a few hundred 
yards from the boundary and to parachute until within 


Low Power Points 
INCE the early days of the light aeroplane movement, 
S when we learnt to fly very happily with 60 h.p. or 
so, the modern generation of pilots has become 
accustomed to the use of anything up to 200 h.p. in 
what is still called a light aeroplane. Very pleasant it is, 
too, though expensive, and consequently, when flying again 
with a tiny engine, it is necessary to remind oneself of 
the fact that a Service take-off and climb are not of para- 
mount importance so long as a machine does its job 
properly. 

The actual time taken to leave the ground or to reach 
1,000 ft.. with, say, 35 h.p., is only of academic interest 
so long as the ‘‘ unsticking ’’ speed and the climbing speed 
are low. It may take twice as long to reach the aerodrome 
boundary during a take-off, but your height when at the 
boundary is almost, if not quite, equal to that at which 
you would cross it with a normal aeroplane. If there is 
a strong breeze blowing your height will be very much 
greater in proportion. 

In the bad old days, and with far less power, courageous 
pilots flew satisfactorily out of fields and recreation grounds 
because their flying speed was so low. Aviation was a 
problematical thing, largely because the maximum speed 
was very little higher than the stalling speed, and, with 
lamentably feeble controis, things happened when the 
engine failed—as it so often did. 


Thinking Again 
NE must, in fact, be re-educated in the low-powered 
machine with a low wing-loading, and one must resist 
the temptation to turn up a nose at the apparent lack of 
‘‘urge.’’ Even the Super Drone is not under-powered 
when its loading and climbing speed are taken into account. 

Last week I spent an hour or so, in different weather 
conditions, in the Praga Baby, which is being built under 
licence in this country, and learnt eventually to like the 
somewhat ‘‘ gliderish’’ manner in which it flew and to 
feel that 36-40 h.p. was ample for all purposes. It is alla 
matter of custom. 

Only one flying feature is, at first, going to worry the 
pilot who has been brought up in normal training aero- 
planes—its flat glide. On my first approach, in a 15 m.p.h. 
wind, I turned towards the aerodrome with a feeling that 
I could not possibly reach it, used a little engine, and 
finally crabbed in over the boundary with lots of height 
to spare. During my second approach I closed the throttle 
at 1,700 ft. to the south of the control buildings at Heston, 
completed halt a circuit, hung about across wind to the 
east of the airport until I felt that I had been blown far 
enough, and still found it necessary to do a crab side- 
slip. All of which is as it should be, I feel, in a machine 
of this kind, and, as I got in quite comfortably on my very 
first attempts, there could be no real difficulty for any- 
body after an hour or two of practice. 





a hundred feet of the ground. Using these tactics in a 
15 m.p.h. wind, your ground speed would be a matter of 
25 m.p.h. or even less 

However, I should prefer to try a number of long-period 
stalls at a safe height before feeling certain that such a 
method was safe and practicable. 

Nearly every ultra-light aeroplane, and quite a few light 
aeroplanes, give me the idea that they have been designed 
for five-footers. One so often feels like a crouching witch 
doctor stirring a meteorological potion in an iron bowl, 
and this is not a comfortable position for a long flight 

The Praga was not bad, though it could be improved in 
this respect, and one becomes accustomed to anything. I 
remember feeling completely out of place when flying quit« 
a well-known type for the first time. Yet at the end of 
a few hours I had learnt to prefer its short stick which ap 
peared to be so oddly placed. A little judicious cranking 
can make a world of difference to arm comfort—pat 
ticularly where no tail-trimming device is fitted, 


New or Secondhand ? 


EOPLE often ask whether, with so many good and 
inexpensive used machines about, there can be a 
reasonably sound market for the ultra-light aeroplane 
unless this is offered at an absurdly low price. The whole 
question appears to hinge on the two factors of low run 
ning costs and small maintenance costs, with the pleasuré 
of purchasing a brand-new and different machine as a 
point with which to clinch the argument when the pur 
chaser is wavering. 

Every prospective owner tends to retain a soft spot for 
the type of aeroplane on which he has learnt and which 
has been on the market for a sufficient time for its main 
tenance costs to be fairly assessable. However, quite an old 
machine with a twelve months’ C. of A. will sell for a high 
price, while a newer machine without one will go for a 
comparative song. 

In other words a C. of A overhaul may cost {20 or it may 
cost {80, and a new machine on which no expensive replace- 
ments will be necessary for a couple of years, is likely to 
be a sound speculation. It is always pleasant to know a 
machine's history, since the previous owner's idea of what 
constitutes a heavy landing may be quite different, and a 
series of such landings can eventually cost {to a time. 

Remembering the way in which some club machines are 
flown and landed, the fact that they rarely, if ever, break 
at an awkward moment says much for our ground engineers 
and manufacturers. In the old days of high-pressure tyres 
and stiff undercarriages, the replacement and repair bills 
at the clubs were probably a great deal higher than they 
are to-day. INDICATOR 
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FROM the CLUBS 


Events and Activity at 


HULL 

ye - Hull Aero Club put in 26 hr. 20 min. during December, 
bringing last year’s total up to 465 hr. 15 min. Mr. J. Rhodes 

A lecture has been arranged for February 13 to be given 

‘Commercial Aviation.” 


went solo. 
by Imperial Airways, Ltd., on 


CAMBRIDGE 

Flying times were low for the week ending January 11 owing to 
continual rain and high winds. Mr. Fletcher completed his “A” 
licence tests. One of the ground staff has inspected Mr. Smedley’s 
Pou, which the owner hopes to fly from Fen Ditton. 


REDHILL 

Poor weather, which seriously impeded flying, was turned to good 
account by ‘‘ B’”’ licence pupils and the staff, who indulged in an 
orgy of tree felling with the result that the northern hedge is now 
cleared. Mr, Hamblin went lying times totalled 31 ir. 
30 min. 


PORTSMOUTH 


Weather conditions permitted flying on only one day of last week. 


solo. 


Mr. G. W. J. Jarrett, the chief instructor, left to take up an appoint- 
ment in Scotland; his successor is Fit. Lt. H. J. A. Williams. A 
Puss Moth is now available for use of members, bringing up the 


Club's fleet to one Moth Major, two Gipsy I Moths, and one Puss 


Moth. 


READING 

Last week's weather did not prevent the Reading Aero Club from 
doubling its flying hours. Mr. A. Carr qualified for his “A” 
licence, and F/O. Barlett started on his blind-flying course. New 


machines delivered included a smart blue Falcon to Miss Harrison. 
Miss Fontes is back from her cruise, and once again her Hawk 
Major is in the air. 
HANWORTH 

Mr. M. S. Barradell, who is obtaining tuition under the auspices 


of the National League of Airmen, has gone solo and is the first 
member of the League to do this. A number of other members are 
on the point of soloing, but the climatic conditions are holding them 
back. Miss ‘‘ Pat’’ Ellis and Messrs. Messitor and Worby became 
members last week, during which flying time totalled 28 hr. 55 min. 


CARDIFF 


Owing to the fact that the chief instructor, F/O. W. N. L. Cope, 


left to take up an appointment at the Bristol Aeroplane Company's 
new aerodrome at Yatesburv, flying times last week totalled only 
4 hr. to min. So far the Club has not engaged a new instructor 
One of the Moths is still undergoing C. of A. but should be in com- 
mission shortly 
BROOKLANDS 

Fifty hours of flying were logged last week in face of unfavourable 


weather. Mr. Peter Clowes went solo, and Messrs. Riddel and 
Maurice became members. A party, including the managing direc- 
tor, flew to Shoreham on Saturday to attend a general meeting of the 
South Coast Flying Club, which was followed by a distinctly sueccess- 
ful dinner and dance. ‘ 

A flying club cruise is being on the same lines as that 
of last year, the sailing date being about March 4. Any flying mem- 
ber or parties from other clubs who wouid like to go along should 
get in touch with Capt. Duncan Davis at Brooklands. 


arranged 












A SAFETY BOUNDARY LIGHT : The latest version of the 
Fire ’’ boundary light. 
spring-loaded to 40 Ib. and attached by means of a wire with a break- 
ing point of 50 lb. A pressure of as little as 10 lb. will, consequently, 
break one wire and the two unbroken ones will then pull the pillar 
over and destroy the contact. 
first designed to give the pilot an idea of perspective. 
Cardiff Foundry Co., is on the left. 


the Clubs and Schools 


CASTLE BROMWICH 

One new member, Mr. R. T. Shephered, has joined the Club and 
has done his blind-flying course. Mr. R. Greenwood has gone 
solo. Flying times for the week ending January 9 amounted to 
6 hr. 45 min. dual and 5 hr. 10 min. solo. 


LONDON 


\’’ licences were obtained last week by Messrs. W. Stern, D. A, 
Ross, S. K. Arnold, and J. G. Hopcraft. Gales and generally bad 
weather conditions kept the flying times down to 37 hr. 20 min, 
Miss Cynthia Gott and Mr. J. M. Dickenson became members. 
CARLISLE 

The total of flying times for December was 49 hr. 30 min Re- 
cently the staff and a number of members tried out the Hillson 


A breakdown of the Altigraph has 


Praga and were quite impressed. 
members. Each has done 


held up the “A” licence tests of 
more than three hours’ solo. 


SOUTH COAST 

About fifteen hours’ flying was recorded by the South Coast Fly- 
ing Club last week in face of unsympathetic weather. Capt. Duncan 
Davis, who flew down for lunch on Sunday with a party, was agree- 
ably surprised at the excellent condition of the landing ground after 
the exceptionally heavy rain. Messrs. Davidson, Bowson and Head 
have joined the Club. 


SIX 


C.A.S.C. 

Mr. E. A. Fletcher passed his ‘‘ A’”’ licence tests early in the week 
and on Sunday, when eleven members attended at Fen Ditton and 
flew 4 hr. 10 min. dual and 4 hr. 5 min. solo, Mr. J. E. Lush went 
solo. Storms have damaged the Corps hangar, which is now under 
construction. Members were in attendance on the stand of the Air 
League at the schoolboys’ exhibition last week. No. 1 Squadron 
will hold a dance at The Horns, Kennington, on January 22. 


A.S.T. 

During 1935, 12,298 hours were flown by A.S.T.—3,416 hours of 
this total being in connection with civilian training. 

In order to keep pace with the latest developments the wireless 
section has been equipped with new and up-to-date apparatus. A 
T.W.5 transmitter has been installed in the ground station and the 
A.D./41/42 aircraft transmitter has been installed in the wireless- 
navigation aeroplane. The school is now in a position to amplify 
the training to include blind approaches to the aerodrome and 
homing by direction-finding methods. A permanent direction- 
finder has also been installed. Twenty-one students took the wire- 
less course during the year 


NORFOLK AND NORWICH 

Last week was one of the best the Norfolk and Norwich Club have 
had for winter flying, and the hours were especially good during the 
week-end. As the result of a trial lesson the Club gained another 
pupil in Mr. E. J. Evans, of Brundall. 

On Sunday next, at § p.m., Mr. H. F. Low will give a lantern 
lecture at the Club on “ Air Photography,” which will be illustrated 
by some hundred slides prepared from air photographs which he has 
taken during the past few years while working for the Club. All 
members and their friends will be welcome and the Club will take 
this opportunity of making the presentation to Capt. J. Collier in 
recognition of his valued services as chief instructor during the 
past four years or more. 


“Pillar of 
This is now supported by three wires, each 


This boundary light was one of the 
Mr. Curren, of the 


(Flight photographs 
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A 254 mph. HEINKEL 


Fast New Twin-engined Ten-seater : All-metal 


Construction 


T the suggestion of Luft 
Hansa, the German 
Heinkel factory has re- 


cently completed and 
flight-tested a _ twin - engined 
high-speed commercial mono- 
plane based upon the Heinkel 
He.7o. The He.7o0, which is a 
single-engined four-passenger 
monoplane, has a top speed of 
234 m.p.h. In its final form the 
two-engined newcomer, carry- 
ing ten passengers, is expected 
to attain a top speed of over 
254 m.p.h. Actually, that is 
the projected speed with two 
880 h.p. engines; the machine 
at present in existence has two 
660 h.p. water-cooled and 
geared B.M.W.s (twelve-cylin- 
der vee), and these give a maximum of 214.37 m.p.h. and 
a cruising speed of 186.41 m.p.-h. 

The new machine is notable as Dr. Heinkel’s first all- 
metal production ; hitherto he has shown a preference for 
mixed construction. 

A cantilever low-wing monoplane, it is of extremely 
clean aerodynamic form, the fuselage being of the mono- 
coque type, and a smooth metal covering being employed 
for all surfaces. 

The nose of the fuselage forms a luggage, mail, or freight 


The ‘‘ non-smoking ’’ section of the cabin. 
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With its present 660 h.p. engines the new Heinkel has a top 
speed of 214.37 m.p.h. ; Over 254 m.p.h. is expected when the 
880 h.p. units are fitted. 


compartment ; then comes the pilots’ compartment, which 
appears to give a reasonably good outlook, and behind it 
is a surprisingly spacious passenger cabin which seats ten 
It is sub-divided into two compartments, the forward on 
accommodating four passengers who may wish to smoke, 
and the rear section the remainder. The windows are of 
the usual small type which monocoque construction makes 
necessary. In addition to the passenger load, 200 kg 
(441 lb.) of mail or freight can be carried. 

Like the wing, the control surfaces are of all-metal in 
ternal construction, with a duralumin covering The 
elevators have trimming tabs, and the wings are flapped 

Fitted with hydraulic shock-absorbers, the under 
carriages retract into the engine nacelles, and the tail wheel 
is also retractable. 

The two water-cooled and geared 660 h.p. B.M.W. engines 
drive Hamilton Standard variable-pitch air-screws 


Dimensions and Performance 
Principal data are as follows :— 


Span, 74 ft. 1 in. (22,6 m); length, 56 ft. 1 in. (77,1 
12 ft. 6 in. (3,0 m); wing area, 942.92 sq. ft. (87,6 m*); tare we 
11,442.02 lb. (5 1900 kg.); gross weight, 16,755.1 Ib. (7 600 kg 
posable load, 5,313.08 Ib. (2 470 kg.); wing loading, 17.8 lb./sq. {t.; 
power loading, 12.65 Ilb./h.p.; top speed, 214.374 m.p.! 
(345 kim./hr.); cruising speed, 186.412 m.p.h. (j00 km.// lar 


ing speed, 62 m.p.h. (100 km./hr.); climb to 1,000 m 


normal range, 932 miles 500 kn 

As stated above, the new Heinkel is shortly to be fitted 
with two 880 h.p. engines—-presumably B.M.W.s—when 
the maximum speed will be increased, it is expected, to 
254 m.p.h., and the cruising speed to about 217 m.p.h 
It is expected that several will be in service with D.L.H 
by midsummer. 


Five Million Pounds in the Air 


URING 1935 no fewer than I15 new companies were 
formed to carry on aeronautical business of various kinds 
They comprised 13 public companies, with capital totalling 
£3,298,100, and 102 private concerns with capital totalling 
{1,823,190 
The grand total was 115 companies, capitalised to the extent 
of £5,121,290, and this sum comes sixth in a list of forty-eight 
classes of industry. 
These figures are according to the annual analysis published 
by Jordan and Sons, Ltd., company registration agents, of 


Chancery Lane, London. 
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HERE and THERE 


Royal Aero Club Official Notices 

F* DERATION AERONAUTIQUE INTERNATIONAL E.— 

The annual conference of the Fédération Aéronautique 
Internationale will be held in Paris to-day, Jan. 16. Amongst 
the items down for discussion are the conditions for the Round- 
the-World Race in 1937, Customs facilities for air touring and 
the waiving of landing and garage fees for aircraft for private 
air tourists. 

The Royal Aero Club will be represented by Lt. Col. M. 
O’Gorman, Lt. Col. J. F. C. Moore-Brabazon, Capt. K. Bartlett 
and H. E. Perrin. 

* * cm 

London to Manchester Flight, 1910.—The Aero Club de 
France will give a commemorative banquet in Paris to-day, Jan. 
16, to entertain Louis Paulhan, the winner of the London to 
Manchester flight, which took place on April 27 and 28, 1910, 
and also Mr. Claude Grahame-White, the only other contestant. 
Lt. Col. J. T. C. Moore-Brabazon and H. E. Perrin have also 
accepted the invitation to represent the Royal Aero Club. 

. * co 

Oases Meeting.—The Royal Aero Club has transmitted to the 
Aero Club of Egypt entries on behalf of the following com- 
petitors:—F/O. A. E. Clouston, F. R. Goodwin, Mrs. E. 
Battye, C. E. Gardner, Miss Betty Malcolm. 

The meeting will be held on March 16-20, and late entries 
at double fees will be received up to March 1. 

HAROLD E. PERRIN, 
Secretary. 


"The Aircraft Engineer” 
WING to the fact that the issue of Flight for January 30 
will be a special Airports Number, The Aircraft Engineer 
supplement, normally published in the last issue of each month, 
will appear next week, January 23. 


Carrying On 
7 ROM Mr. S. V. Appleby we learn that Carden Aero Engines 
will carry on despite their great and personally felt loss 
in the death of Sir John Carden. A large number of orders 
are in hand, and the development of the Carden engine will 
be continued on the lines on which Sir John was proceeding 


The Romford Aerodrome 


She site of Hillman’s old Romford aerodrome has recently 

been purchased by a syndicate which proposes to con- 
vert part into a public golf course and to develop the remainder 
in due course. The Air Ministry has already given notice 
that this aerodrome is closed. Presumably, the Drone club, 
which has been operating therefrom, will have found new 
quarters. 


Air Force List, 1936 Model 


HE January issue of the Air Force List (price 3s. from the 
Stationery Office or through any bookseller) has made a 
somewhat belated appearance. Its dilatoriness is doubtless 
due to its new get-up, which we had been warned to expect. 
It is slightly larger in size, rather better printed, and very 
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Jan. 16. R.Ae.S. (Coventry Section) Lecture: ‘* Development 
in Centrifugally Cast Piston Rings for Modern Aero 
Engines,’' by Mr. P. R. Twigger, 8 p.m., Armstrong 
Siddeley Canteen. 

R.Ae.S. Lecture: ** The Theory of Alloy Structures,” 
by Prof. W. L. Bragg. Institution of Electrical 
Engineers, 6.30 p.m. 

Royal United Service Institution Lecture: ‘ The 
Expansion of the Royal Air Force,"" by Air 
Marshal Sir C. L. N. Newall, at 3 p.m. 

Civil Aviation Service Corps, No. 1 (London) Sqn. 
Dance, the Horns, Kennington, 8.30 p.m. 

R.Ae.S. Students’ Section Discussion: * Sailplanes,” 
7 p.m., R.Ae.S. Library, 7, Albemarle Street, 
London, W.1. 

| Jan. 30 and 31. Aerodrome Owners’ Association: Annual 

Conference and Aerodrome Equipment Exhibition, 
British Industries House, Marble Arch, London. 

Feb. 3. R.Ae.S. Lecture: “ Airscrew Development" by Dr. 

| H. C. Watts. Institution of Electrical Engineers, 

6.39 p.m 


Jan. 20. 


Jan. 22. 


Jan. 22. 





Jan. 28. 





COMDR. H. T. WHITE, aviation manager of the Vacuum 
Oil Co., with the new B.A. Eagle which the company has 


purchased. The equipment includes sound-proofing by 
Rumbolds. 

much better arranged. In particular, that very important 
feature, the alphabetical index of names, has been much im- 
proved, and is now very much more informative than it was, 
as well as being easier to consult. The Gradation List is more 
happily situated than before, being now rather towards the 
end of the book. 

Other matter is also placed in a more logical order*than it 
was before. Only the ‘* Miscellaneous Units ’’ have got a little 
astray; for the bulk of them, starting with the R.A.F. Depot, 
Uxbridge, and ending with the Coast Defence Deve lopment 
Unit at Gosport, are contained in columns 850 to 879, but after 
an interval of twelve pages one comes across one more 
‘Miscellaneous Unit ’’ by itself in column o41—the very 
meritorious Observer Corps. Why it has thus lost its way is 
not apparent. Otherwise the arrangement of the list is a 
distinct improvement on the old plan. 


Aeronautical Training 


WELL-ILLUSTRATED booklet issued by the Aeronautical 

Engineering Department of Loughborough College, 
Leicestershire, gives very complete information regarding the 
curriculum. _Some details of this course were given in Flight 
of June 6. 1935. 


{ 


Forthcoming Events 


Club Secretaries and others are invited to send particulars of important fixtures for inclusion in the list. | 


Feb. 12. Yorkshire Aviation Services Country Club: Dinner 
and Dance, 8 p.m., Grand Hotel, Harrogate. 
R.Ae.S. Students’ Section Lecture : ‘* Light Aeroplane 
Design and Construction,"’ by Dr. N. A. de Bruyne, 

p.m., R.Ae.S. Library, 7, Albemarie Street, 
London, W.1. 

R.Ae.S. Lecture: ‘ The Boundary Layer,’ by Prof. 
L. Bairstow. Institution of Electrical Engineers, 
6.30 p.m. 

R.Ae.S. (Coventry Section) Lecture: “ Variable-pitch | 
Airscrews,"’ by Mr. T. E. Beacham, 8 p.m., Arm- 
strong Siddeley Canteen. | 


Feb. 13. 


Feb. 17. 
Feb. 20. 


Croydon Airport Staff Dinner and Ball, Greyhound 
Theatre, Croydon, 7.45 p.m. 
R.Ae.S. Students’ Section Lecture: ‘‘ Mechanical 
Testing of Structures and Components,"’ by W. Tye, 
7 p.m. R.Ae.S. Library, 7, Albemarle Street, 
London, W.1. | 
Bristol and Wessex Aeroplane Club: Annual Aviation | 


Feb. 21. 


Feb. 25. 


Feb. 28. 
Ball. 
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Roya Air Torce 





SERVICE NOTES AND NEWS 





AIR MINISTRY ANNOUNCEMENTS 





ARMCHAIR FIGHTING. The disposition of the Anson’s Armstrong-Whitworth gun turret is readily apparent here. Note the 
spacious, airy cabin. Another Flight photograph appears on p. 56. 


CHANGES IN HIGHER COMMANDS 
The Air Ministry announces the following appointments:— 


Air Vice-Marshal Wilfrid Rhodes Freeman, C.B., D.S.O 
M.C., to be Air Member for Research and Development on 
the Air Council, with effect from April 1, 1936, vice Air 
Marshal Sir Hugh Caswall Tremenheere Dowding, K.C.B., 
C.M.G. 

Air Vice-Marshal Arthur Sheridan Barratt, C.M.G., M.( 
to be Commandant of the Royal Air Force Statt College with 
effect from January 1, 1936, vice Air Vice-Marshal Wiltrid 
Rhodes Freeman, C.B., D.S.O., M.C. 

Air Commodore William Sholto Douglas, M.C., D.b.¢ 
to be Director of Staff Duties at the Air Ministry, with effect 
from January 1, 1936, vice Air Vice-Marshal Arthur Sheridan 
Barratt, C.M.G., M.C 

Air Vice-Marshal W. R. Freeman was appointed 2nd Lieutenant, 
Manchester Regiment, in 1908, and was transferred to the Royal Fly 
ing Corps in March, 1914, having previously gained the Royal Aero 
Club’s aviators’ certificate—-No. 1404 of January 21, 1913. He com- 
manded a squadron and a wing in Egypt and France respectively 
during the Great War and for his services received the D.S.O. and 
M.C. besides being three times mentioned in despatches. 

In 1922 he was posted for duty as an instructor at the Royal 
Air Force Staff College and after commanding the Central Flying 
School from April, 1925-January, 1927, was appointed Deputy Direc- 
tor of Operations and Intelligence, Air Ministry. On relinquishing 
the latter post in October, 1928, he commanded the Royal Air Force 
Base, Leuchars, Fife. In October, 1920, he became Chief Staff 


Officer, Inland Area, Royal Air Force, and a year later he was 
transferred to Iraq to hold a similar post. At the end of 1930 he 
became Air Officer Commanding, Royal Air Force, Palestine and 
rransjordan, and in January, 1934, was appointed Commandant of 
the Royal Air Force Staff College. He was promoted to the rank 
of Air Commodore in 1929 and to his present rank in 1933. In the 
New Year Honours List, 1932, he was made a Companion of the 
Order of the Bath 
\ir Vice-Marshal A. S. Barratt was appointed to a_ ter I 


commission in the Royal Flying Corps 1 


ry 
rom the Royal Artillery 


in June, 1914. In September, 1914, he was posted to France, where 


he served, with intervals, until the end of the war. For his services 
he received the C.M.G., M.C., and three foreign decorations, besides 
being mentioned in despatches on four occasions 

In 1919 he was granted a permanent commission in the Royal Air 
Force and was employed at the Air Ministry until 1921. Since then 
he has filled several appointments on Air Staff duties and in con 


nand of the School of Army Co-operation 


respectively. He was appointed Senior Air 


and No. 1 Indian Group 
Staff Officer, Headquar 


ters, India, in September, 1932, and Director of Staff Duties, at the 


Air Ministry, in January, 1935. He was 
Air Commodore in July, 1932, and to his p 
1930 

Air Commodore W. S. Douglas was apy 


the Royal Field Artillery (Special Reserve 


posted to No. 2 Squadron, Royal Flyin 


promoted to the rank of 
resent rank on January 1 


ointed 2nd Lieutenant in 
) in August, 1914, was 
g Corps, in France, in 


January, 1915, and graded as a Flying Officer in July of that year. 
Later, while still in France, he held command of Nos. 43 and &% 


Squadrons and No. 22 = Headquarter 
received the M.C., D.F.C., French Croix 
tioned in despatches on pda occasions. 


s, and for his services he 
de Guerre, and was men- 
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was granted a permanent commission in the 
Royal Air Force as a Squadron Leader and relinquished his com- 
mission in the Army. Since then he has filled appointments on 
Staff and Administrative duties, gra:luated at the R.A.F. Staff Col- 
lege in 1922, and passed a course at the Imperial Defence College, 
where later, in 1932, he was appointed an instructor. He was pro- 
moted to the rank of Wing Commander in 1925, to Group Captain 
in 1932, and to his present rank in July, 1935. 
HEALTH RECORDS IN 1934 o 

The report en the health of the Royal Air Force in 1934 shows 
that the number of deaths while flying on duty in that year was 
24, compared with 48 in 1933. The total of injured was 50, against 
63. Altogether there were 74 casualties, compared with 111 in 1933. 

rhe average strength of the Force during 1934 was 30,624, and the 
Admissions to hos- 


In March, 1920, he 


total number of cases of sickness was 19,344- 
pitals znd sick quarters numbered 12,1901. The number of deaths 
was 94, compared with 115 in 1933. 


In Iraq 143 patients were evacuated by air in 93 flights over a 
distance of 26,236 miles. In the Middle East Command 29 patients 
were evacuated from Transjordan to hospital in Palestine in 28 
flights, the total number of miles flown being 2,280. 


January 16, 1936. 


FORMATION OF A.A.F. SQUADRONS 


No. 609 (West Riding) (Bomber) Squadron, Auxiliary Air Force, 
will form at Yeadon Aerodrome on February 10, 1936. 

No. 610 (County of Cheshire) (Bomber) Squadron, Auxiliary Air 
Force, will form at Hooton Park Aerodrome on February 10, f 

No. 611 (West Lancashire) (Bomber) Squadron, Auxiliary Air 
Force, will form at Speke Airport on February 10, 1936 

these three units will be placed under the command of the A.O.C.- 
in-C., Air Defence of Great Britain, in No. 1 Air Defence Grou; 


AIRCRAFT APPRENTICES 


At the recent examination of candidates for entry into the 
schools for aircraft apprentices (Halton and Cranwell) 1,510 candi- 
dates were examined, of whom forty-seven were “ Service’’ candi- 
dates, and 1,036 were declared successful. These are all being offered 
engagement in the Service, subject to passing the medical examina- 


two 


tion. 

The next examination will be held on May 26, and there will again 
be a very large number of vacancies. Details can be obtained on 
application to: The Secretary (Apprentices Department), Air Minis- 
try, Victory House, Kingsway, W.C.2. 


ROYAL AIR FORCE GAZETTE 


London Gacselle, January 7, 1936 
General Duties Branch 


The following are granted short service commissions :—Acting 
Pilot Officers on probation, with effect from and with seniority ot 
December 23, 1935:—L. E. Abel, R. H. Adams, R. W. Aitken-Quack, 
F. D. Beales, R. Bickford, G. K. Buckingham, D. H. Burnside, 
V. S. Butler, R. B. Carr, K. C. Doran, A. G. Duguid, A. J. Elliott, 
B. D. Griffin, H. M. Hammond, C. H. Heber-Percy, Ll. C. Jones- 
Bateman, M. N. McF. Kennedy, C. B. Lamb, R. D. B. Macfadden, 
W. D. Morford, V. R. Paterson, W. H. Phelan, J. C. Richards, 
C. S. H. Richardson, G. A. W. Saunders, K. H. Savage, J. S. Scott, 
K. G. Sharp, B. S. Tomlin, J. Walmistey, W. L. Warner, J. P. M. 
Woolley 

rhe following Pilot Officers on probation are confirmed in rank 
G. F. Chater (September 14, 1935); B. G. Carroll (December 1, 1935) 

Fit. Lt. J. F. A. Day, A.F.C., is placed on the retired list (Janu- 
ary 3); Acting Pilot Officer on probation F. H. Hitchcock relin- 
quishes his short service commission on account of ill-health (January 
4); Lt. J. D. Hayes, R.N., Flying Officer, R.A.F., relinquishes his 
temporary commission on return to naval duty (January 5). The 
short service commission of Acting Pilot Officer on probation 
G. F. W. Morrison is terminated on cessation of duty (January 5). 


Stores Branch 
Sqn. Ldr. E. Meynell, D.C.M., is placed on the retired list (Janu- 
ary 5); Sqn. Ldr. P. F. Connaughton is placed on the retired list 
on account of ill-health (January 4). 


ROYAL AIR FORCE RESERVE 


Reserve of Air Force Officers 
General Duties Branch 

Fit. Lt. C. W. Lindsay is granted a commission in Class A, in his 
present rank, on relinquishing his commission in the Special Reserve 
(August 30, 1935); J. Shaw is granted a commission as Pilot Officer 
on probation in Class AA (i) (December 20, 1935); N. T. Goodwin 
is granted a commission as Flight Lieutenant in Class C (December 
4, 1935); G. Bremridge, A.F.C., is granted a commission as Flying 
Officer in Class C (December 12, 1935); F/O. M. F. Ogilvie-Forbes 
is transferred from Class C to Class AA (ii) (December 5, 1935); F/O. 
C. F. H_ Shepherd relinquishes his commission on account of ill- 
health (January §). 


SPECIAL RESERVE 
General Duties Bianchi 


Fit. Lt. C. W. Lindsay relinquishes his commission on comple- 
tion of service (August 30, 1935) 


ROYAL AIR FORCE INTELLIGENCE 


Appointments.—Jhe following appointments in the Royal Air 
Force are notified : — 

General Duties Branch 

Air Vice-Marshal.—A. S. Barratt, C.M.G., M.C., to R.A.F., Staff 
College, Andover; on appointment as Commandant vice Air Vice- 
Marshal W. R. Freeman, C.B., D.S.O., M.C., 1.1.36 

Air Commodore.—W. S. Douglas, M.C., D.F.C., to D.S.D., Dept. 
of C.A.S., Air Ministry; on appointment as Director of Staff Duties 
vice Air Vice-Marshal A. S. Barratt, C.M.G., M.C., 1.1.36 

Group Captain.—C. C. Darley, C.B.E., A.M., to No. 10 Flying 
Training School, Ternhill; to command, 1.1.36 

Wing Commanders.—E. b. Rice, to R.A.F. Station, Duxford; to 
command, 30.12.35. L. G. le B. Croke, to D.T.D., Dept. of 
A.M.R.D., Air Ministry, 30.12.35. E. R. Vaisey, to R.A.F. Station, 
Upper Heyford; for Engineer duties, 1.1.36. 

Squadron Leaders.—l’. Beaumont, to Special Duty List; on 
appointment as Air Attaché, Prague, 20.12.35. C. N. H. Bilney, to 
D.O.1., Dept. of C.A.S., Air Ministry, vice Sqn. Ldr. R. S. Sorley, 
D.S.C., D.F.C., 1.1.36. A. R. M. Rickards, O.B.E., A.F.C., to No 
6 Flying Training School, Netheravon; for Administrative duties 
vice Sqn. Ldr. F. C. B. Savile, 1.1.36. T. A. Warne-Browne, D.S.C., 
to No. 1 Flying Training School ,Leuchars; for flying duties at 
Novar Camp vice Wing Cdr. J. Noakes, A.F.C., A.M., 1.1.36. J. R. 
Bell, D.F.C., to Station Flight, Andover; to command, 1.1.36. D. S. 
Earp, D.F.C., to Home Aircraft Depot, Henlow; for flying duties, 
31.12.35. S. D. Macdonald, D.F.C., to Headquarters, Coastal Area, 
Lee-on-the-Solent; for Personnel Staff duties vice Sqn. Ldr. A. D 
Rogers, A.F.C., 4.1.36. L. F. Pendred, M.B.E., D.F.C., to No. 8 
Flying Training School, Montrose; for duty as Chief Flying In- 
structor, 1.1.36. J. N. Boothman, A.F.C., to Headquarters, Coastal 
Area, Lee-on-the-Solent; for Air Staff duties, 4.1.36. 

Flight Lieutenants.—T. W. G. Eady, to No. 201 (F.B.) Squadron, 
Calshot, 30.12.35. A. W. Bates and W. M. M. Hurley, to No. 209 
(F.B.) Squadron, Felixstowe, 30.12.35. F. H. D. Henwood, D.F.C., 
to No. 23 Group Headquarters, Grantham, 1.1.36. J. S. Phillips, 
to No. 7 Flying Training School, Peterbcrough, 1.1.36. L. C. Ben- 
nett and R. B. Wardman, to No. 8 Flying Training School, Mont- 
rose, 1.1.36. J. D. Greaves, to D.D.R.M., Dept. of A.M.R.D., Air 
Ministry, 30.12.35. G. P. H. Carter, to Electrical and Wireless 
School, Cranwell, 4.1.36. C. J. Collingwood, D.F.C., to No. 22 


Group Headquarters, South Farnborough, 4.1.36. E. S. C. Davis, 
A.F.C., to No. 207 (F.B.) Squadron, Calshot, 4.1.36. J. D. I. Hard- 
man, D.F.C., to No. 23 Group Headquarters, Grantham, 4.1.36. V. 
Harris, to No. 99 (B) Squadron, Mildenhall, 4.1.36. F. 


W. Long, 


to D. of O., Dept. of A.M.S.O., Air Ministry, 4.1.36. N. A. P 
Pritchett, to Headquarters, Coastal Area, Lee-on-the-Solent, 4.1.36 

Flying Officers —A. D. Grace, S. E. MacKenzie, and D. W. Reid, 
to No. 8 Flying Training School, Montrose, 1.1.36. T. C. Chambers, 
Bb. S. Nicholl, and E. W. Whitley, to No. 10 Flying Training School, 
Ternhill, 1.1.36. B. Bail, to No. 209 (F.B.) Squadron, Felixstowe, 
30.12.35. 

Pilot Officers. —K. G. Stodart, to R.A.F. Station, Duxford, 31.12.35. 
L. M. Laws and J. D. T. Revell, to No. 209 (F.B.) Squadron, Felix- 
stowe, 30.12.35. W. H. Kearney, A. R. Leggate, J. R. Leggate, and 
G. S. A. Parnaby; to No. 2o0r (F.B.) Squadron, Calshot, 30.12 5 

Acting Pilot Officers—The undermentioned are posted to the 
R.A.F. Depot, Uxbridge, on appointment to short service commis- 
sions as Acting Pilot Officers on probation with effect from 
23.12.35:—L. E. Abel, R. H. Adams, R. W. Aitken-Quack, F. D. 
Beales, R. Bickford, G. K. Buckingham, D. H. Burnside, V. S. 
Butler, R. B. Carr, K. C. Doran, A. G. Duguid, A. J. Elliott, B. D 
Griffin, H. M. Hammond, C. H. Heber-Percy, L. C. Jones-Bateman, 
M. N. McF. Kennedy, C. B. Lamb, R. D. B. Macfadden, W. D. 
Morford, V. R. Paterson, J. C. Richards, C. S. H. Richardson, 
G. A. W. Saunders, K. H. Savage, J. S. Scctt, K. G. Sharp, B. S. 
Tomlin, J. Walmisley, W. L. Warner, and J. P. M. Woolle, 


Stores Branch 
Fligi:t Lieutenants.—H. B. S. Ballantyne, to No. 8 Flying Train- 
ing School, Montrose, 1.1.36. H. W. Penney, to No. 23 Group Head- 
quarters, Grantham, 4.1.36. 


Accountant Branch 

Flight Lieutenants.—D. F. A. Clarke, to No. 8 Flying Training 
School, Montrose, 1.1.36. F. Rigby, to No. 10 Flying Training 
School, Ternhill, 1.1.36. 

Flying Officer —G. A. Linn, to R.A.F. Station, North Coates 
Fitties, 27.12.35. 

Pilot Officer.—P. H. 
30.12.35. 


Roscoe, to R.A.F. Station, Hornchurch, 


Medical Branch 
Squadron Leader.—T. J. X. Canton, to No. 1 Flying Training 
School, Leuchars; for duty as Medical Officer, 31.12.35. 
Flight Lieutenant.—H. C. S. Pimblett, to R.A.F. Hospital, Cran- 
well, 1.1.36. 
Flying Officer.—J. B. Wallace, to No. 10 Flying Training School, 
Ternhill, 1.1.36. 
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IN NEW ZEALAND 


Some Attractive Glimpses of Antipodean 
Aviation Photographed By A. A. N. BRECKON 


1) Home-built at Auckland : The Tui 
45 h.p. Szekely S.R.3) ; constructor, 
Mr. Fred North ; tested by Mr. Allan 
McGruer ; flown for photograph by 
F/O. R. A. Kirkup, of East Coast Air- 
ways ; top speed, 90 m.p.h 
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(2) Faith in Australia, the veteran Avro Ten of 
Tasman Sea fame, over Auckland. 

(3) A spectacle for the crowd—P/O. “Scotty ”’ 

Frazer making a parachute descent at a display. 


(4) The Auckland Aero Club’s Avian (Hermes II 
flying over Auckland. 


(5) The Royal New Zealand Air Force seaplane and 
landplane base at Hobsonville, Auckland. It has 
since been enlarged and more hangars built. 


6) Hangar and clubhouse at the Auckland Aero 
Club’s aerodrome at Mangere. 








COMPACT COMFORT 
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Flying the Hillson Praga : A Small Machine with a Good Performance 


depends entirely on the use to which it is put, but 


} "depends what a true light aeroplane should be 


there is very little doubt that the modern owner 
expects cabin comfort for serious work—unless, of 
course, he can obtain, alternatively, a well-screened pusher. 
The Praga E.114 Air Baby—which is to be manufactured 
in this country by F. Hills and Sons, of Stockton-on-Tees, 
at their Trafford Park (Manchester) works and is to be 
known as the Hillson Praga—provides one example of what 


a really light aeroplane might be. 


At the time of its first 


visit to this country it was described and illustrated (Flight, 


August 22, 1935), 
and last week I had 
an opportunity of dis- 
covering something 
about its qualities, 
both from a pilot's 
and a_passenger’s 
point of view. 

First, however, it 
would be useful to 
run over some of the 
points in which the 
prospective _ private 
owner would be in- 
terested if he saw the 
machine, which is, of 
course, a cantilever 
high-wing monoplane, 
largely of wood and 
plywood construction, 
with _ side-by-side 
cabin seating and 
fitted with a 4o h.p. 
flat twin Praga B. 
engine. A Pobjoy 
Cataract engine can 
be fitted if required. 

In the first place, 
remembering its small 
size, there is ample 
room in the cabin. 
Pilot and passenger 
sit, of course, elbow 
to elbow, but they are 
not cramped, and 





into the cockpit. 
light luggage. 


there is plenty of room for a tall passenger when the 
“lid ’’—comprising a part of the leading edge and screen— 


is clamped down. 


Behind each there is a space for a back- 


type parachute, or, alternatively, a cushion, and the quickly 
detachable back rests are fitted with large canvas luggage 
containers. The controls and engine installation are acces- 
sible, and, in the Czech mode] at least, a fire extinguisher, 
permanently trained on the carburetter, isa standard fitting. 
The wings do not fold, but the span is little over 36ft. and 
the entire wing can, it is claimed, be removed by two people 


in five minutes. 





How the leading edge and part of the windscreen are folded back for entry 
To the left is shown one of the fitted haversacks for 
These lie behind the seat-backs, which are designed to 
accommodate either cushions or back-type parachute packs. 


It is actually attached by four bolts: 


Low-pressure tyres 
are fitted, and 
though the  under- 
carriage movement 
appears to be very 
small, the machine 
taxies comfortably 
enough over rough 
ground. 

Various features on 
the original model will 
be modified in the 
production machine. 
The central throttle, 
for instance, may be 
replaced by two 
separate controls, the 
control column shape 
may be altered 
for improved comfort, 
and some adjustable 
loading device 
may be incorporated. 
There should be no 
difficulty in making 
a watertight screen 
joint—at present the 
interior is distinctly 
damp while flying in 
heavy rain. 

The general con- 
ditions during the 
initial flight were far 
from ideal. Heavy 
rain, reduced  visi- 
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The business end of the Hillson 

Praga, showing the engine and its 

exhaust system (with heater muff) 
and the divided undercarriage. 


bility, and a cloud ceiling of less 
than 800 ft. do not encourage one 
to hurl a strange aeroplane about a 
sky out of which another machine 
may or may not suddenly appear, or 
to try the effects of various control 
movements at the stall. Further- 
more, the Praga’s one bad point 
from the pilot’s angle—a _ non- 
‘existent rearward view—was unduly 
noticeable in such circumstances. 
Nevertheless, the good forward view 
partially compensates for this defect, 
and it is possible, by judicious use 
of the rudder, to obtain a rearward 
glimpse through the side windows. 
When cruising, the nose is well 
below the horizon, and with a narrow cowling it is possible 
to see downwards and forwards from either seat. 

Naturally, with such a low-powered engine, the take-off 
is prolonged, but the actual distance travelled before *‘ un- 
sticking’’ is by no means as great as one might imagine. 
The maker’s figure of 260 ft. is probably not over- 
optimistic, and the climb is better than expectation. The 
controls are particularly light, nicely synchronised and 
reasonably effective. In the prevailing bad-weather there 
was a tendency, as in all comparatively slow machines, to 
wallow—in other words, the reply to corrective control 
movements was not quite immediate. Once again, how- 
ever, it must be remembered that “‘ aerobatic’’ control 
characteristics are neither essential nor even advisable on 
a machine of this kind. Most of us have spent far too 
much time in training aeroplanes which do what they are 
asked almost before the controls have been moved. Never- 
theless, when the Praga was being demonstrated here in 
August the Czechoslovakian pilot showed that it had a 
very pretty aerobatic repertoire. 

Quite a lot of rudder is necessary to start turns, though 
these can be made, if necessary, on the ailerons alone— 
but the machine is perfectly stable and requires no par- 
ticular rudder or opposite aileron once the turn has 
started. This machine was tail-heavy at cruising 
revolutions, so that it flew itself round nicely in turns of 
about 45 degrees. : 

The normal steep sideslip is not. possible, the nose slewing 


~ s 





The clean and handsome lines of the Praga are effectively shown in this photograph. 
































away after a few seconds, but an equally useful and very 
pleasant ‘‘crab”’ sideslip can be held indefinitely with 
almost full rudder and a little aileron. The machine is, 
in fact, quite stable and happy in this manceuvre at 
60 m.p.h. or so. 

Naturally, such a clean aeroplane has a flat glide, and 
with no wind would probably float after a too fast 
approach. But, with a stall that is so innocuous, there 
would be no excuse for gliding too fast. The actual landing 
is the simplest thing in the world, since the machine stalls 
in a leisurely manner, giving ample time for last-minute 
corrections, and the aileron control remains, weak but 
adequate, up to the moment of contact. 

‘‘Indicator’’ makes some further comments on this 
interesting little machine in the Private Flying section. 

a a ee 
THE HILLSON PRAGA TWO-SEATER 
wa Poe With Pobjoy 





Cataract. 
Span ... 36 ft 
Length 21.5 ft 
Height = 5.5 ft 
Weight empty 617 Ib 
Disposable load 507 Ib. 
Wing loading q 6.85 Ib./sq. ft 
Power loading 25.7 Ib./sq. ft. 14.8 Ib./sq. ft. 
Top speed 93.3 m.p.h. 115 m.p.h 
Cruising speed 79.6 m.p.h 98.3 m.p.h 
Landing speed 37.3 m.p.h. 38.6 m.p.h 
Climb (in 3 min.) 1,310 ft 2,460 ft. 
Duration 3.5 he - 
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CONSTRUCTION 


“GEODETIC” 





January 16, 


1930. 


Vickers-Wallis System Explained : Advantages of Concentrating Material 
Balancing Tension Against Compression 


By C. M. 


POULSEN 





The Vickers Wellesley (Bristol Pegasus) is a remarkable example of the manner in which geodetic construction makes possible a 
high aspect ratio coupled with low structure weight. 





GEODETIC curve is defined as the 
A curve on which lies the shortest 
path, as given by a stretched fric- 
tionless cord, between two points 


on a curved body. When applied to 


HE non-technical 
should not pass over this 
article under the impression that it 
is of a very “ advanced”’ nalure ; 


87-octane fuels for use in engines of 
military aircraft, and a general ‘‘ clean- 
ing-up’’ of aerodynamic design. 

For many years British designers re- 
mained faithful to the biplane, and even 


reader 


avigati stc., it is ore familiarly mt at the present time there are those wh 
navigation, otc.. cs 3 @ ; 5 actually, it is so phrased that E a olegs 7" ° 
known as a “great circle,’’ and the . ) intel hold that only in speed is the mono- 
shortest distance between two points on anyone of normal intelligence plane superior, while in almost every 


the earth's surface is known as the 
‘‘ great-circle distance.”’ 

At first sight it is a little difficult to 
see the connection between this and the 
so-called geodetic form of aircraft con- 
struction which has been developed by 
Mr B. N. Wallis at the Weybridge 
works of Vickers (Aviation), Ltd., during 
the last three or four years. The other 


since 


mount 





can fully understand it, and, 
it deals with a matter 
which may soon become of para- 
importance 
construction, no one who prides 
himself on being reasonably well 
informed on aeronautical matters 
should omit to study it 


other respect the biplane is the equal, at 
least, of the monoplane. For a time 
this argument was almost unassailable. 
However, modern experience indicates 
that a correctly designed monoplane can 
be made superior in every respect to the 
biplane, or, at any rate, in all respects 
except manceuvrability. But it is pos- 
sible to argue that, with performance 


in aircraft 








day the geodetic form of aircraft con- + 
struction was explained to me by Mr. 
Wallis, and a very interesting explanation it proved. 
For various reasons it is not possible to describe in 
detail the manner in which the problems of this form 
of construction have been solved at Weybridge, but the 
following notes on the arguments which have led to its 
adoption may serve as an introduction to the subject and 
enable readers of Flight the better to understand the 
reasons for any particular choice of structural design when, 
later on, it becomes possible to describe and illustrate the 
details 


“Great Importance” 

It may, perhaps, be recollected that in its Annual Re- 
port, reviewed in Flight of November 14, 1935, the Aero- 
nautical Research Committee stated that Mr. Wallis has 
‘‘ developed a new form of ‘geodetic’ structure which 
combines lightness with great strength and _ torsional 
rigidity. We have followed his work with interest, and 
attach great importance to it.’’ After listening to Mr. 
Wallis’s explanation it is not difficult to understand and 
agree with the view of the A.R.C. 

Before explaining the fundamental reasons for the merits 
of geodetic construction, it may be well to examine the 
changes in aircraft operation which have made the intro 
duction of a lighter structure more necessary than ever. 
During the last few years there has been a marked increase 
in the performance of aircraft, military and civil. This 
may be attributed to two main reasons: a greatly increased 
power output from engines, due to the introduction of 


sceees going up in the way it is, great manceuvr- 

ability is more or less ruled out in any 
case by the effects of our old friend g on the occupants 
of the machine. Even low landing speed, until fairly re- 
cently the prerogative of the biplane, has been vouch- 
= the monoplane by the introduction of trailing-edge 
aps. 


“Interference Drag” 


A knowledge of the mechanism of “‘ interference-drag ’’— 
the dray caused by the upsetting of a smooth air flow past 
two objects which are joined together, such as the wing 
to the fuselage, which is greater than the sum of the two 
drags taken separately—has enabled designers to reduce 
this form of drag and at the same time do much towards 
avoiding tail buffeting and flutter. In the main there 
remains but one serious obstacle to achieving the full 
efficiency of the monoplane, but that is a very difficult 
one. Only if a fairly high aspect ratio (ratio of wing span 
to wing chord) is employed is all-round efficiency attained. 
High speed can be secured with a low aspect ratio, but 
good take-off, rate of climb and ceiling demand a high 
aspect ratio. It is also important that the ratio of wing 
thickness at the root is not too great a percentage of the 
wing chord. Mr. Wallis considers a wing thickness of 
17 per cent. of the chord a maximum. 

Both these two, high aspect ratio and a relatively thin 
wing, are desperately difficult to achieve in a cantilever 
monoplane wing. The bending moment increases greatly 
with span and “ thinness,’’ and with ordinary forms of 
construction a limit is quickly reached if structure weight 
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Reinforcing smooth skin to enable it to resist compression 
loads. A multi-spar wing with intermediate stringers is 
shown in 1. Sometimes a corrugated skin under the smooth 
is used, as in 2. A type of fuselage construction in which 
one edge of each longitudinal ‘‘ plank ’’ is curled over to 
form an integral stringer is indicated in 3. The behaviour 
of a curved member under compression and tension loads 
is shown in 4 and 6 respectively. The rectangular bay shown 
in 5 may be regarded as a bay in the top of a fuselage. Under 
torsional loads the tendency will be for the bay to distort, 
the wire BD going slack and the wire AC stretching. If 
used in such a bay, the curved members would tend to distort 
as shown in 4 and 6. 


is to be kept down to a reasonable figure. In the De Havil- 
land Comet the strength was obtained by many layers of 
wood. 

Ot recent years American aircraft designers have made 
great progress in all-metal aircraft construction, and more 
particularly in the so-called ‘‘ stressed-skin '’ construction. 
A thin shell of metal has very little strength in compres- 
sion, as it soon crinkies under compressive loads long 
before the real strength of the material is reached. A 
sheet of paper has practically no strength in compression, 
but if it is bent into the form of a tube it at once becomes 
able to support a considerable weight endwise. If the 
piece of paper is corrugated fan-fashion, and then bent 
round into a corrugated tube, the strength is still furcher 
increased. It is this fact designers make use of in re- 
inforcing their stressed-skin constructions with stringers 
and frames, the former resisting the compression loads 
which the flat or slightly bent metal sheet is not itself able 
to resist. 

Stressed-Skin Construction 

By way of an example of the principles involved, the 
accompanying diagrams may be examined. In Fig. 1 is 
shown, quite diagrammatically, a wing section with 
smooth skin covering reinforced with spanwise spars and 
light stringers. Even when the unsupported panels have 
been reduced in area by these means they will not sup- 
port without crinkling any really great intensity of stress 
unless the gauge of metal is increased er (what amounts 
to the same thing) the thickness is brought up by using 
several layers or laminations. But thickness means 
weight, and in order to get the same stiffness with less 
material the method shown diagrammatically in Fig. 2 
is sometimes adopted. This lies in reinforcing the outer 
smooth skin of the upper wing surface with a corrugated 
layer riveted to it. The corrugations are used on the 
compression side only. 

In fuselage construction a similar state of affairs exists. 
A plain shell of thin metal would fail by local crinkling 
or buckling long before the full strength of the material 
had been developed. Reinforcement by hoops and 
stringers is adopted to stiffen the shell against buckling. 
In some American machines another method is followed. 
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Instead of stringers riveted to the skin plating, the outer 
plating is cut in the form of longitudinal “‘ planks,’’ and 
one edge of each plank is curled over, thus forming a 
stringer integral with the plank. (See Fig. 3.) 

Even when reinforced by hoops and stringers to form 
fairly small panels, the stressed-skin construction does 
not develop anything like the full strength of the material 
Consequently it has to be made heavier than necessary. 
It has been found that when the gauge of a tube, for in- 
stance, is gradually increased, the strength goes up at a 
more rapid rate than the gauge. Whereas a thin-walled 
Duralumin tube of short length may develop a compressive 
stress of, perhaps, 6-8 tons per square inch, a tube of 
three times the wall thickness may develop a strength of 
25-30 tons per square inch. When Mr. Wallis got these 
results from tests carried out at Weybridge he did not 
quite believe them, but as check tests made at the R.A.E., 
Farnborough, agreed, there could be little doubt that the 
facts were as indicated. The next step was how to make 
use of this result in an actual aircraft structure. 

When studying stressed-skin structures that have been 
subjected to tests such as bending or combined bending 
and torsion, one invariably finds that these test specimens 
show a series of folds where the material buckled under 
stress. These folds always run diagonally across a panel, 
from one corner to the opposite. It was, I believe, this 
fact which led Mr. Wallis to think of geodetic construc- 
tion. Having ascertained that fundamentally there 
should be an advantage in using his structural material 
in a concentrated form like bars and tubes, and realising 
that the failure of skin covering was due to diagonal com- 
pression loads, Mr. Wallis set out to combine a form of 
construction in which the advantage of the stressed skin 
(greatest possible distance from the neutral axis) should 
be combined with the employment of the material in con 
centrated form, as diametrically opposed to the stressed 
skin dispersed or spread out form. The result was the so 
called geodetic construction, many patents on details of 
which have been taken out by Mr. Wallis in conjunction 
with Vickers (Aviation), Ltd. 

At first sight one would be inclined to jump to the con 
clusion that curved members running diagonally would 
be just about the least suitable for bracing purpcses. Yet 
it was desired to use curved members as far away as 
possible from the neutral axis and running diagonally to 
follow the lines of greatest stress. 


Bent Struts 


When a curved member is placed under a compressive 
load it will tend to close up its two ends and to bow still 
further in the centre, as indicated diagrammatically in 
Fig. 4. The fact is very familiar, of course, from the 
case of the inter-plane strut which has become slightly 
bent. Its strength is but a fraction of what it was when 
the strut was straight. Yet in spite of this Mr. Wallis 
uses this very principle. However, he does not use it by 
itself, but in a manner which can only be described as 
remarkably ingenious. 

Let us, fora moment, turn to the case with which every 
one is familiar from some twenty years of girder fuselage 
construction: The rectangular bay braced diagonally by 
wires or tie-rods. When the fuselage is twisted it can only 
‘‘ give ’’ by one of the bracing wires going slack and the 
other stretching. This is illustrated diagrammatically in 
Fig. 5. The bay ABCD was originally a right-angled 
square or rectangle. Under torsional load it deforms into 
the rhomboid shown by the dotted lines. The wire BD 
has gone slack and the wire AC has stretched. 

To understand Mr. Wallis’ objective, let us assume 
that he intends to use two curved members for AC and 
BD. In Fig. 4 it was shown what hapvens to BD under 
compressive loads. Fig. 6 illustrates what happens to a 
similar member loaded in tension. Its ends tend to spread 
out and its centre to drop. In other words, it tries to 
straighten out. Now this is where the designer's clever 
ness comes in, and we are approaching the real crux of 
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Balancing tension against compression. If the two curved 
members are joined at their centres, as in 7, and BD is 
tending to bow upwards as in 4, it is prevented from so 
doing by the tendency of AC to ‘‘ flatten out ’’ asin 6. The 
net result is that the loads in both members become very 
small. This is the secret of geodetic construction. The 
simplest application to a fuselage is shown in 8, and in 9 
the pitch has been decreased while the number of hoops has 
been reduced. When the pitch is small enough, the hoops 
can be omitted altogether. 


geodetic construction. Each by itself is very unsuited 
to the work required of it; the compression member will 
tend to bow and the tension member will try to straighten 
out. 

But, says friend Wallis, if I anchor the centres of the 
two together they will tend to oppose each other. The 
compresssion member cannot bow because the centre of 
the tension member holds it down, and the tension mem- 
ber cannot straighten out because the compression mem- 
ber wants to bow and holds up the centre of the tension 
member. There, in short, you have the explanation of 
the geodetic construction. By making one diagonal work 
against the other, as in Fig. 7, the bending loads in them 
are reduced almost to zero, and a very light gauge of 
metal can be used for the members. 

In actual fact, having got this far, Mr. Wallis was not 
quite out of the wood. The geodetic system is not in itself 
capable of taking berding loads. That is to say, if used 
in a fuselage or wing it requires additional members 
running fore and aft and spanwise respectively. Longerons 
are necessary to complete the former-and a spar to com- 
plete the latter. Perhaps this may best be understood 
by thinking of the “‘ lazy tongs ’’ familiar to all, or the 
even more familiar trellis seen in almost every garden. 
When one buys the trellis it is closed up with the strips 
touching each other. In the absence of a straight batten 
running along the trellis there is nothing to prevent it 
from closing up. It is rather like that with geodetic con- 
struction. In the fuselage we have four longerons and in 
the wing a single spar. These take the bending loads and 
the geodetic or diagonal members look after torsion. 


In Other Spheres 


One may find examples of geodetic construction out- 
side the aircraft world. Some years ago all, or nearly all, 
ships of the U.S. Navy were easily identified by the pecu- 
liar foremasts with which they were equipped. They 
looked rather like overgrown waste-paper baskets, and it 
was claimed for them that many of the “ geodesics ’ 
could be shot away and still leave the masts standing. 
In the Vickers-Wallis type of construction the same thing 
applies. The structure is largely redundant, and several 
members can be broken without seriously impairing the 
strength. The advantages of this are obvious, particu- 
larly in a military aircraft, in which the members may be 
damaged by machine-gun or anti-aircraft fire. Another 
example of geodetic construction is the Junkers Lamella 
roof, as used on one of the buildings at -Heston. 
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In its simplest form geodetic aircraft construction may 
be visualised as a fuselage with four longerons in the 
usual place and “‘ geodesics ’’ in place of the tie-rod_ brac- 
ing, as indicated in Fig. 8. This arrangement does not 
lead to the most efficient use of geodetic construction, 
and a multiplication of the ‘‘ geodesics ’’ leads to a saving 
of weight, while the formers or bulkheads may be placed 
farther apart, as in Fig. 9, or even, if the pitch of the 
‘“‘ geodesics ’’’ is close enough, they may be omitted 
altogether. 

The determination of the most efficient pitch involves 
mathematical calculations of a very complicated nature. 
Mr. Wallis told me jokingly that Professor Pippard is at 
present at work on the subject, and that he had estimated 
that with one assistant working full time, another work- 
ing half-time, and himself (Professor Pippard) working 
about 300 hours per annum, the formula should be 
ready in about eighteen months! Fortunately, test 
results on specimens of the construction have enabled Mr. 
Wallis and his staff to evolve approximate formule which 
give fairly accurate results so that the work of building 
machines can be undertaken without waiting for the 
formula. 

Having outlined the reasons for the possibility of saving 
a great deal of structure weight by using geodetic con- 
struction, it will naturally occur to readers to wonder 
how this form of construction compares with others from 
the works point of view. Are not the manufacturing diff- 
culties great? The answer is that they are. Many of the 
members have to have their dimensions calculated in order 
to get the necessary accuracy. And few of them are alike, 
so that mass production is rendered more difficult and 
costly. The most that can be hoped for, in the case of 
a symmetrical fuselage, is four members alike. If the 
fuselage is unsymmetrical, that is to say, if its stern is 
above the horizontal centre line of the fore part, the 
number of members that are alike is even smaller. 


Production Problems 

In connection with quantity production it is necessary 
to bear in mind that works difficulties must be related 
to the advantages gained. Obviously, if a certain system 
of construction gives but little advantage, it will be less 
worth while adopting than one which gives greater 
advantages. Conversely, if a certain type of structure 
enables the aircraft in which it is used to be very far ahead 
of contemporary types, it is logical to assume that the 
aircraft which adopts it will have a longer period ahead 
of it before becoming obsolescent, and there is greater 
justification for producing it in quantities. In other 
words, production cost can then be made reasonable by 
virtue of the large quantity and the opportunity to lay 
down a proper production plant. 

There are difficulties in the way of showing the weight 
saving which can be attained by using geodetic aircraft 
construction. The technicians of Vickers (Aviation), 
Ltd., have, however, estimated some comparative figures 
for the Vickers Vildebeest and a monoplane similar to the 
Vickers Wellesley but having the same engine as the 
Vildebeest,” i.e., the Bristol Pegasus III M.3. With the 
same engine and the same landing speed, the monoplane 
carries a greater disposable load than the Vildebeest. And 
the performance of the monoplane is superior in every 
way, the speed and range particularly so, but rate of climb 
and ceiling also markedly superior. 

Although the development of geodetic construction has 
only just begun, there is already sufficient evidence to 
indicate that very great advantages are to be expected 
from it. 


WIDE-FIELD GOGGLES 


NOWN as the Luxor-Panoram, a new pattern of the well- 
known Meyrowitz goggle has appeared on the market. 

lt derives its name from the wide field of vision available, it 
being possible to see through 180° without turning the head. 
Primarily designed for use in cabin machines, to save the 
wearer’s eyes from sun-glare, the new goggle is fitted with 


various tinted lenses, such as Crookes, Azure (blue) and 
Luminai (yellow), all of which are ground to the same 
accuracy as a prescription lens. The price is 42 10s. or 
#3 10s. in safety glass. The Luxor-Panoram is obtainable 
from Meyrowitz agents, or from the makers at 1a, Old Bond 
Street, London, W.1. 
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Correspondence 


The Editor does not hold himself responsibie for the views expressed by correspondenis. The names and addresses of the wrilers, 
not necessarily for publication, must in all cases accompany letters intended for publication in these columns 


AUTOGIRO EFFICIENCY 
[3108] I thank your correspondent Mr. Priest for his sug- 
gesucu, but 1 know no designers of gliders and so am unable 
to consult them. However, I learned from a glider pilot, the 
mest knowledgcable person | could find, a fact that I had long 
suspected; that a very large majority of gliders, past and 
present, are high-wing monoplanes. How, then, does the 
glider designer influence the designers of power craft, a high 
percentage of whom are placing faith in the low-wing mono- 
plane? Also, as gliders serve such a purpose so vastly different 
from that of power-craft, | doubt if the suggested influence 
ever did, or ever will, exist. My quoted figures were originally 
intended only as symbols of comparison, but, on consulting 
All the World’s Aircraft, 1 find the speed figure of which Mr. 
Priest complains to be quite accurate. The machine I had in 
mind, a Club Cadet with an engine identical to that of the C.30 
Autogiro, has a top speed of 115 m.p.h., and the corresponding 
figure for ihe C.30 is 112 m.p.h. So he can hardly say that 
an Autogiro needs almost twice the horse-power of a fixed- 
wing machine in order to attain 100 m.p.h. Therefore, what- 
ever gliders do to-day or to-morrow, I am convinced that 
auto-rotation will soon assert itself over orthodox fixed wings. 


Hatfield. James BucCHANAN. 
THE LATE ROBERT LORAINE 
[3109] In reading your very interesting article of the late 


Mr. Loraine, may I be permitted to remind many old readers 
ot the very able French mechanic who helped this gallant 
gentleman in his early days? He was none other than the 
famous Jules Vedrines, one of France’s ‘‘ace"’ aviators for 
several years, and one with a wonderful war record. 

It is almost certain that both helped each other in matters 
appertaining to flying at the time; though the two men were 
certainly opposite in temperament, both worked for the com- 
mon ceuse of avialion. 

Your article and illustration should enlighten the present 
generation who owe so much to these pioneers—or “‘ early 
bird men,’’ as they were then often called, owing to the fact 
that so much flying took place in the early mornings, when 
the atinosphere was mostly calm. HAROLD SOLOMON, 

Kingston-on Thames. 


FORCED LANDINGS 

[3110] With regard to “ Indicator’s’’ ‘‘ Topic of the 
Day’’ in your issue of January 2 in relation to forced land- 
ings, there is a matter which has interested instructors for 
many years, and perhaps might be amusing to ventilate in 
your columns. I refer to the fact that if you take a count 
over a number of forced landings you will find that there 
is a much higher percentage of crashes when people try to 
land with a perfectly sound engine (e.g., in order to ask their 
way) than when they have to forced-land without engine at 
all, or with a virtually failed engine. So far as I know, this 
is simply attributable to the fact that the ‘‘ instructional 
patter ’’ for forced landing is actually infallible, and that if 
you repeat the patter to yourself and rigidly make your actions 
conform to it. you will invariably be safe and almost always 
undamaged, the possible exceptions being first that the field 
may be too small, and that you gently roll into the far end 
of it, or that the field is by its nature bad, having a totally 
concealed ditch, or a real trap in the way of a conccaled 
wire fence across it, or unperceptible slope. 

When people are landing with engine, however, they can 
never bring themselves to treat the matter as an honest 
forced landing, and they nearly always try to make them- 
selves safe by something in the nature of a rumble approach. 
There are few things more difficult to do accurately than a 
powcr approach, and few things which introduce greater 
hazards in the way of blindness and critical stalling. I would 
be much interested to hear whether anyone else has as plausible 
an explanation, but you may take it from me or any other 
instructor who has ‘‘done time ’’ that the proportion is in fa:t 
as 1 stated above. 

Another slight matter in the same issue of your paper 
catches my eye: Dr. Lachmann’s article requires, I think, 


= 


some elucidation on page 11. In part three the writer pours 
derision on the theory of virtual wash-out on a partial] 
flapped wing explaining the excellent behaviour thereof; whilst 
in part two he clearly supports twist wash-out as a theoretical 
possibility. This seems to me to be quite inconsistent; sure] 
partial flaps, when down, do amount to an actual mechanical 
increase of incidence; this increase is relative to the unflapped 
tip portions, and is therefore virtually the same thing as 
mechanically imposed wash-out. [ would be much obliged if 
some slight elaboration of the paragraph could be given 
London, W.C.2 W. E. P. Jounson 


** COMMERCIAL EFFICIENCY.”’ 


[3111] In commenting on ‘my article on 
Efficiency,’’ in last week’s issue, you suggest that the ex 
ponents of speed and horse-power, used in my formula, shoul J 
be something other than one. 

Being the editor of a technical journal, you are naturally 
looking at the subject from a technical point of view, whereas 
I have written my article for the benefit of the non-technical 
air line operator. That is why, for instance, I used the letter 
S for speed (although you changed it back to V) instead of 
V, which the ordinary man does not associate with speed 

The fact that the resistance of an aeroplane is proportional 
to the square of the speed, and that the horse-power varies 
as the cube of the speed, is just one of the many obstacles whici 
Providence puts in the way of the unfortunate aircraft 
designer. The resistance also depends on the shape of thre 
aeroplane, and on a good many other things that cannot be 
allowed for in a general formula to cover all types. 

But the prospective air-line operator is not an aeroplane 
designer; he just wants to compare several aeroplanes in which 
these little difficulties have already been overcome by the 
technical people whose jcb it is to do so, If, for instance 
speed is of particular importance to him, the most obvious 
method is for him to choose his aeroplane from among the 
fastest, and leave the slow ones out, when making comparisons 

Once you introduce squares and cube roots the ordinar\ 
business man says, quite rightly, that the formula is of n 


‘Commercial 


use to him and is only meant for the technician. After all 
Px V . : 

- " has the definite meaning of so many passengers 
H |} 

carried so many miles every hour for each horse-power Sut 
P x V? 

HP has no real meaning, except in the purely mathe- 


matical sense. 

My formula as it stands gives approximately the correct 
proportion of running charges to standing charges; an impor- 
tant point from the air line operator's point of view 


Walton-on-Thames. E. N. B. BENTLEY 
[We endeavoured to cover this point in our comment. After 
all, we said: ‘‘ But perhaps our contributor assumes that 


operators are a little weak on powers and roots, and therefore 
prefers to use the plain figures. At least the formula has the 
merit of simplicity.’’—Ed. | 


THE STALLING OF TAPERED WINGS 


[3112] In Dr. Lachmann’s article in your issue of 
January 2, it was stated that an elliptical distribution of 
K, over the wing span would be “‘ rational. A great degree 
of twist is necessary with tapered wings, and some twist is 
necessary with a rectangular wing, to give such a distribution 
In practice, satisfactory lateral control can be obtained with 
untwisted wings of rectangular plan form or with tapered wings 
having less twist chan suggested in the article So it appears 
that so great a decrease of K, towards the wing tips ') un- 
necessary. 

This question has been important in sailplane design for 
some years. A large taper is needed for strength in the canti- 
lever wing of high aspect ratio, and at the same time leteral 
control of a soaring machine must be good at low speeds rhe 
machine may be dived at three or four times stalling speed so 
that the twist should be limited, or excessive download at the 
wing tip will occur in this case. 

As an example, the sailplane Hjordis with a taper ratio (root 





chord to tip chord) of 4 has a twist (washout) of only about 0° 
at the wing tip. Yet there is positive aileron action when 
sinking in a partly slatted condition, and vigorous response at 
4 m.p.h. above stalling speed 

As speed range increases, the amount of twist must be re- 
duced to avoid downloads on the wing tip when in a dive, and 
high induced drag at cruising speed. If the same degree of 
lateral stability ncar the stall is to be retained with less twist, 
the taper ratio must be reduced. 

This tendency can be seen in sailplane design. The latest 
machines, which have a higher speed range, have less taper. 

In practice, the wing section usually changes towards the 
wing tip. If so, the distribution of K, over the span can be 
obtained in the usual way (by the Glauert method or others) 
as before, and the K, max. for each section is required. 
The ratio K,/K, max. may then be plotted over the span 
from these quantities, and should decrease towards the wing 
tip as much as the designer considers necessary to give satis- 
factory stability and aileron control near the stall. This 
slightly modifies the simple result 

These considerations indicate that an aircraft of consider- 
able speed range having good characteristics in roll and in- 
duced drag can be designed by using a plain wing having a 
moderate taper ratio and a moderate twist. 

Lee-on-Solent. G. M. Buxton. 


NATIONAL AVIATION DISPLAYS, LTD. 
[3113] A complete mis-statement of facts appears in your 
issue of January 9, page 46. In a lengthy reference to 
Sir Alan Cobham it is stated there that :— 

‘The story went around that Mr. C. W. A. Scott 
had purchased from Sir Alan National Aviation Displays, 
Ltd. That is not altogether correct, the facts being that 
Mr. Scott has bought some of the aircraft used in the 
two ‘circuses’ which Sir Alan has had touring the 
country. The rest of the equipment, barring a few 
trifling items, has been disposed of to various purchasers.”’ 

Actually Sir Alan Cobham has disposed of National Avia- 
tion Displays, Ltd., as will be seen from the following extract 
from the Sale and Purchase Agreement :— 

‘*The Purchasers (C. W. A. Scott, and others) will 
purchase and the Vendors (Sir Alan Cobham, and others) 
will sell to the Purchasers, or their nominees, the said 
business of the giving of Aerial Displays of whatsoever 
nature heretofore carried on by the Vendors as from the 
Eleventh day of December One Thousand Nine hundred 
and Thirty-five, comprising the following :— 

**(a) The goodwill of the Vendors in connection with 
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AIRPORTS AND THEIR 
EQUIPMENT. 


N conjunction with the Annual Conference and 
Aerodrome Equipment Exhibition of the Aerodrome 
Owners’ Association, which takes place in London 
on January 30 and 31, Flight will publish a Special 
Number devoted to the subject of Modern Airports 
and their Equipment. 
Appearing on Thursday, January 30, this issue 
will contain a number of articles dealing with the 
layout and maintenance of airports and illustrating 
modern practice at home and abroad. The Airports 
Exhibition is not open to the gencral public, but a 
review of the exhibits of the sixty-odd firms taking part 
will be included in this Special AIRPORTS number. 


January i (eit Price 
30 (b ixpence 
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the business of aerial displays heretofore carried on by 
the Vendors and the exclusive right to use the name 
‘National Aviation Displays.’ ’’ 

I should like to make it quite clear that I have no com- 
plaint at all against your publication, and that I do indeed 
value your goodwill most highly. 

I hope you will agree, however, that it is essential in the 
interests of the new company that there should be no mis- 
understanding. C. W. A. Scortr’s Fryrnc Dispray, LTp., 

London, W.C.2. Charles W, A. Scott. 

{In fairness to ourselves we should state that the paragraph 
published in Flight was based upon information given to us 
by Sir Alan Cobham. It is, perhaps, significant that the word 
‘*Limited ’’ does not appear in Mr. Scott’s extract from the 
agreement.—Ep. ]} 


FOR OIL and FUEL 


HE accompanying illustrations show two of the latest 
mode:s of aircraft engine components produced by 
Tecalemit. 
First is an oil filter, the internal construction of which 
is cleaily shown in the sketch. Designed for mounting on a 
bulkhead or on engine bearers, it is made mainly of magnesium 
alloy, and weighs only 3 1. 14 0z., in spite of the fact that it 
has a filtering capacity 
of 400 gall./hr. Among 
the advantages claimed 
is an extremely low 
back-pressure figure. 
The second com- 
ponent is an engine 
fuel pump, made in 
two models, type D./A 
for outputs up to 18 
gall./hr. at a pressure 
of 1.8 lb./sq. in., and 
the type D./A Duplex, 
which, in effect, com- 
prises two separate 
pumps operated by a 
single drive. These 
pumps are of very low 
weight; as the design 
of the actuating levers 
varies with individual 
layouts, the exact 
figure cannot be 
quoted, but the weight 
of the type D./A with- 


out lever and _ pipe (Right) The oil cleaner. 





The Tecalemit fuel pump and (above) 
a body casting for the Duplex type. 


unions is 1 Ib. 1 oz. and of the type D/A. Duplex, 1 lb. 14 02. 
It is stated that the output is steady at all speeds, without 
pulsation, and that the working pressure at carburetter level 
need never exceed 1.8 Ib./sq. in. It is also claimed that the 
pumps are entirely free from the risk of vapour locks and 
valve warping in hot climates, due to the design of fuel pas- 
sages and the use of stainless-steel-disc valves. Priming at 
low speeds is’ very 
rapid, although a hand 
primer lever is  pro- 
vided for initially fill- 
ing the fuel lines. More- 
over, the air dome 
above the pump forms 
a fuel trap to make up 
for float chamber 
evaporation when the 
engine is at rest. The 
gauze filter element is 
rea‘lily accessible. 

These pumps have 
been so designed that 
they can be mounted 
in an _ inverted posi- 
tion; thus they are 
equally suitable when 
used with dual car- 
buretters for inverted 
flying and aerobatics. 

Tecalemit, Ltd 
Great West Road, 
Brentford, Middlesex, 
are the makers. 
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(OMMERCIAL A\VIATION 


— AIRLINES —— 


——_———— A\IRPORTS— 





D.L.H. SPEED UP: The new twin-engined Heinkel, which, as related on page 63, has a top speed 
of 214 m.p.h. With more powerful engines, as will be fitted to a batch of the machines expected 
to go into service this summer, over 234 m.p.h. is hoped for, with a cruising speed of 217 m.p.h. 


It is fitted with 


aps and a retractable undercarriage. 


THE WEEK AT CROYDON 


A Temporary Lull : Mail Transport : Emergency Exits : An English De-icer for 
K.L.M. : Engines While You Wait : Dropping the Mails 


traffic since the Christmas and New Year holidays. 

There is always a falling-off of traffic immediately 

after New Year’s Day, when people appear to stay 
at home and put their houses—and possibly also their 
digestive systems—in order. This year, however, gales, 
gusting up to 70 m.p.h. on the ground, thick fogs and 
torrential rains have had something to do with the matter, 
and, of course, the international situation is enough to 
keep people at home, too. Nobody goes for a stroll in 
the village when there are mad dogs about! 

Half a dozen years ago we were all very shy of mention- 
ing small loads and empty machines, but in these days 
it is entirely exceptional. Imperial Airways’ machines are 
monotonously fully loaded as a rule, and K.L.M. recently 
had to legislate for special G.P.O. vans. In this connec- 
tion it is interesting to note that the companies give the 
G.P.O. free carriage of mails between the London terminii 
and the airport, but only so long as the passenger cars 
can carry the mails without delay or difficulty. At one 
time this arrangement was by no means clear, and, 
curiously enough, it was a foreign company which pro 
duced documentary evidence to prove that the G.P.O. 
had to transport mails to and from the City! Whereby 
much transport cost will be saved by the air transport 
companies in a future when blue mail vans will possibly, 
run in a continuous stream. 

To return to the recent passenger slump. It has been 
rumoured that one very large air liner, homeward boun:| 
from a gay city which usually produces lots of passengers, 
made the trip with Captain, First Officer, Acting First 
Officer, wireless operator, and two stewards aboard—in 
charge of neither more nor less than one kilo. of freight 
It is said that the stewards kept themselves awake by 
serving each other with meals in rapid succession. 

Journalists who write on air topics, even those who 
should know better, occasionally show a lamentable ignor- 
ance. One of them, writing about emergency exits, sug 
gested that such things did not appear to exist in many 
Continental aeroplanes, and remarked that he could not 
recollect having noticed any sign of emergency exits in 
any of the designs or photographs of American passenger 


| YHERE has been an unprecedented slump in passenger 


machines. That amazing state of affairs appeared to b 
worth an enquiry. 

Here at Croydon I found that all Air France, D.L.H., 
Sabena and K.L.M. machines had adequate emergency 
exits, and that one American passenger machine, at least 
had no less than two—the Douglas used by Swissair and 
K.L.M., and which, if rumour is correct, will presently 
be used also by Sabena. The latest K.L.M. types, th 
Fokker F.22 and F.36, each have the same system, consist 
ing of a large emergency exit at the back of the cabin 
and windows which will fall out if a handle below them, 
covered with a transparent panel, is turned. The window: 
ire amply large enough. It seems a little unfair to th 
foreign air transport companies to give the public a totally 
wrong impression about safety facilities 


B.C.A.’s New Status 

Something very, but not obviously, important occurred 
last week. British Continental Airways has just been 
elected to the most exclusive air club of Europe—the In 
ternational Air Traffic Association, which, up to now, has 
rigorously excluded all but the various national subsidised 
companies. Imperial Airways has, of course, always repr 
sented Great Britain, and, in passing, I noticed Lt.-Col 
Burchall, Mr. Denis Handover and Mr. Woolley-Dod fly 
ing to Berlin last week, where the I.A.T.A. conference was 
held. B.C.A. is thus the first non-subsidised company in 
this or any other country to be in a position to assist at 
the councils of this aerial ‘‘ League of Nations."’ The pres 
tige carried by membership is enormous, and most of the 
booking and other difficulties ‘experienced in the past will 
now be overcome. So far as can be ascertained, no other 
British company was elected, though some claims for ele 
tion appear to have been examined 

An unusual visitor to Croydon last week was a smail 
high-wing Koolhoven monoplane, one of the K.L.M. fleet 
of taxi machines, which proceeded to Castle Bromwich 
piloted by Mr. Viruly, a senior K.L.M. officer who has 
earned considerable distinction in Holland as a novelist 
on air subjects. Later the machine returned fitted with 
the Dunlop de-icer on the leading edges 

Last week Mr. ‘‘ Timber ’’ Woods, of Surrey Flying Ser- 
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vices, made a remarkably fast trip from Plymouth to 
London in Mrs. Mollison’s Beechcraft. 

From wheels off the ground to touch down the flight 
took 70 minutes. ‘‘Surreys,’’ incidentally, report a big 
share of engine overhaul work in their shops, and they 
have recently inaugurated the system, well known in 
the road transport business, of fitting a spare engine whilst 
the original engine undergoes a lengthy overhaul or repair. 

The Shirley Park Golf Club green keeper now examines 
aeroplanes with a jaundiced eye. One day last week a 


More D/F 


aie Norwich and Leicester airports, which are used by 
Crilly Airways, are on the Air Ministry list for direction- 
finding installation. Mr. Crilly and the Leicester Corporation 
have, for many months, been striving to obtain this necessary 
equipment. 


Croydon’s Annual 


ROYDON’S fourth annual staff dinner and dance will be 

held on Friday, February 21, at the Greyhound Theatre, 
Croydon, starting at 7.45 p.m. Visitors from other airports 
will be welcome. 


Luton's Aerodrome 


A I a meeting last week the Luton Council unanimously 
Lf approved the purchase of a site of more than 300 acres 
for a municipal airport The chosen site is some two miles 
from the centre of the town, and adjoins the Vauxhall motor 
works. 


Heston Unflooded 


FTER the gales and rain of last week, Heston airport was 

one of the very few which did not. suffer from 
‘ hydraulics.’’ On Saturday a portion of the British Airways’ 
fleet arrived to make Heston their temporary headquarters, 
since Stapleford Abbotts was virtually unusable. Some of the 
more knowledgeable visitors began to wonder, as machine 
after machine arrived, whether there had been such an increase 
in taxi demand at Heston that half-a-dozen machines had been 
hurriedly chartered. 

Mr. R. Falk, of Air Commerce, has piloted the last of the 
Heston press machines back from the Ethiopics. He arrived 
just in time for Christmas, having covered about 10,000 miles 
on the job without any trouble—barring those resulting from 
the penetrating qualities of desert sand, which had to be re- 
moved at intervals from the innards of his Leopard Moth. 
His longest cross-country took him from Jibuti at 11.30 p.m. 
to Port Sudan, where he landed by moonlight, Wadi Halfa, 
and Cairo, where he arrived at 9.30 on the following night, 
At 3 a.m. he left for Athens, where he breakfasted in his sleep 
at 9.30 a.m., thus proving that it takes more than the twenty- 
four-hour clock to outlast the endurance of a modern charter 
pilot 

This pilot and a client, incidentally, were probably the 
only Londoners who saw the eclipse of the moon on Wednesday 
night. To do so, they carried out what is believed to be the 
first British flight by an air taxi carrying a wireless operator 
and directed by wireless telegraphy from the ground. This 
was necessitated by the very low cloud-base. Climbing up 
through the murk, Mr. Falk first saw some moonlight at 
about 9,o0o0ft., but, even at 12,o00ft., he was not entirely 
clear of stray wisps of cloud. The resultant photograph of 
the eclipse was published by a London newspaper on Thursday. 

Mr. J. J. Parkes, who leaves at the end of the week to take 
up his new position with De Havillands, returned on January 6 
from a visit of inspection of the Misr Airwork shops in Cairo, 
and of the Airwork activities on behalf of the Anglo-Iranian 
Oil Company in Iran. At the tune of his visit to Iran, 
the country was in the throes of the first heavy rains of the 
season, and it is interesiing to note that the D.H. Rapides 
provided the only means of cotamunication with the A.I.0.C.’s 
ciltields, alternative to a three days’ journey by river steamer. 
The flight from Abadan to the principal oilfield aerodromes 
takes 45 minutes. The Abadan desert was almost completely 
covered with water, and the flying was done off the elevated 
tarmac runway, which rather resembles the deck of an aircraft 
carrier in that at times it is almost completely surrounded 
by water. 
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Fokker F.22 disgorged, from the rear freight compartment, 
a mail bag which fell very near one of the sacred greens, 
on which no mortal worm may coil a cast. The F.22 rear 
compartment has two locks, and these, it appears, were 
not properly secured. Every now and then the human 
machine slips a cog, and the K.L.M. manager says it is 
a thing which has not happened for fifteen years on his 
company’s services to and from London. He also says (a 
trifle grimly) that he does not expect it will happen again 
during the next fifteen years! A. VIATOR, 


The Mediterranean Tragedy 


ERTAIN definite facts concerning the City of Kharioum 
disaster had already appeared at the time otf going tc 
press from the evidence at the inquest in Alexandria. 

Fuel failure or shortage caused all three engines to cut 
out immediately after Capt. Wilson had sent his ‘‘ winding- 
in’’ message, though the gauges showed that there was still 
sufficient petrol for twenty minutes’ flying. He was flying at 
a registered height of 500 or 600 feet, and had time, despite 
the sudden engine stoppage, to put the machine into a normal 
glide at 80-85 m.p.h. Although it was impossible to see 
the water distinctly by means of the nose light, he made a 
normal contact, but immediately afterwards the nose was 
buried in water—there was a fairly heavy swell running— 
and the whole machine went up on its nose. 

Some comments on the evidence appear on p. 57. 


An He.70 in England ? 


| gyn an examination of recent civil aircraft registrations it 
appears that the Rolls-Royce company has purchased a 
Heinkel He.7o high-speed monoplane—presumably for engine 
tests. One of these machines has recently been registered 
in their name, and will be based at Hucknall. 
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MY LADY NICOTINE will be welcomed as a passenger in the 
new twin-engined Heinkel (see page 63) ; this is the smoking 
compartment. 
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Ground Training 


are at the Imperial School of Navigation is now in 

full swing, and Mr. C. W. Martin has some two dozen 
pupils in attendance at his classes. In addition to a very re- 
presentative set of maps and charts, there is also, in the large 
lecture room, a miniature compass swinging base. The tele- 
phone number of the 1.S.N. is Park 4509. 





An Envoy in Japan 


N overseas air line between Hukuoka and Daihoku (For- 
mosa) was inaugurated on October 8, 1935, by the Japan 
Air Transport Company. At present the service is operated 
weekly, carrying mail and freight only, and using a Fokker 


F VIIb. During this month, however, a thrice-weekly pas- 
senger service, using a Douglas D.C.2, which has_ been 


assembled by the Nakajima factory, is due to be opened. 
An Airspeed Envoy has been in operation since October 1 
on the Urusan-Dairen section of the Tokyo-Dairen route. 


A Better-paying Rapide 
D* HAVILLANDS have decided that, in the light of ex- 


perience gained with the coastal reconnaissance machine 
built some months ago for the Air Ministry, the gross weight 
of which was about 5,5vo0lb., they will henceforth market the 
commercial Rapide with a C. of A. permitting operation at 
that weight and allowing a 30o0lb. increase in payload. The 
machine has received appropriate strengthening. Maximum 
and landing speeds are a shade lower and higher respectively 
as compared with the 5,200olb. model, but the take-off, 
although somewhat more extended than before, is still well 
below I.C.A.N requirements. 


SLEEPER TRANSPORT: The new Douglas D.S.T., which 
will carry sixteen passengers as a “sleeper transport ’’ and 
twenty-four in the ordinary way, on test at Santa Monica, 


California. With two 930 h.p. engines—presumably the latest 
Wright Cyclones--the D.S.T. has a maximum speed of 
approximately 215 m.p.h. 
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A Feeder by Beech 


S' IME time ago a specification was issued by the U.S. Depart- 
ment of Commerce for a feeder line machine, and it is 
fairly safe to assume that the monoplane now taking shape in 
the works of the Beech Aircraft Company, at Wichita, Kar 
has been designed in accordance with this. rhe m 
should be flying in a few months 

Basically, the 18K, as it is known, will be a twin-engined 
low-wing cantilever monoplane with a cabin for six or cight 
passengers, the luggage compartment and lavatory being at 
the rear. Two pilots will be carried. The engines are to be 
two Jacobs L-5 of 270 h.p., and should enable a 
speed of 176 m.p.h. to be maintained at an all-up weight oi 
1,420 lb. Trailing edge flaps will be incorporated. 
on one engine the ceiling should be 8,500 ft 
engines working, 
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" ° ” 
Homing” Round Europe 
geen interesting experiences with the R.T.E. homing 
equipment (dealt with in Flight of June 6 and September 
26) are related in a letter received by the makers trom Mr, 
K. G, Seth-Smith, pilot to General Arrcraft, Ltd 


“I am sure you will be interested to hear that in my recent tour 
of Central Europe I found your homing device extremely uselul 

“On a number of occasions I tuned in on to the main broac 
casting stations such as Vienna, Budapest, and Brussels, and nay 
gated solely by the homing device On one occasion, when flyir 
irom Zlinn, in Czechoslovakia, to Vienna, 1 had no map and tune 
in on to the Vienna broadcasting station. Ihe weather w very 
thick and I saw very little of the ground, but your homing devics 


took me straight over the aerials ol the broadcasting station 

“ Although we had a certain amount of teething trouble when 
the set was first supplied, it gave no trouble at all during the 
whole tour, and I am now quite convinced that it is invaluable 
iS a navigation instrument for aircraft, especially when flying 
Europe, as there are a very large number of broadcasting station 
in that part of the world—in fact, nearly every town witl n 
erodrome has a large broadcasting station 

The R.T.E equipment is sold by Radio Transmission 


Equipment, Ltd., Vicarage Lane, Ilford 


Norwegian Development 
A* a general meeting of the Widerée’s Flyveseiskap A/S 
of Oslo, it was decided to increase the capital of the 
company and to form an affiliated company in Bergen 


During 1935 Widerée’s Aviation Company has been very 


successful, and has doubled the activity of its various 
branches. Last Spring two new hangars were built at Ingier 
strand, a famous watering-place in the Oslo Fiord, the summer 
base of the company. A clubhouse has also been on 


structed, where employees of the company and pupils of the 
flying school are housed, One of the 
at the disposal of the members of the Norwegian Aero Club 
for assembly and 
summer 


rooms has been placed 


purposes week-end gatherings during the 


season, 


The Norwegian Government i:as given a subsidy for the 
training of pilots, and at the company’s school training is 


given for the private 
port pilot’s licence 
models are 


pilot’s licence as well as for the trans 
Gipsy II Moths and Waco F’’ two 
used for while 4-seater 
Waco cabin machines are being used for taxi flying 


seater being instruction 


The company has established a special department for 
aerial photography. During the last summer a great nun 
ber of photographs were taken in the southern and western 
parts of Norway, and this department has also taken up 
mapping from the air, and, during the summer, has mapped 
the whole county of Hjelme Next summer this work will 
be continued on a larger scale 

Charter flving has been developed to a great extent during 


the past year, and a growing interest is shown by the publi 
In order to start a regular tourist service to the mountaim 
rerions, Widerée has applied for a concession covering a daily 
line from Oslo to lotunheimen, the most beautiful 
Norway Provided that the 


mountain 


region in concession 1s granted 


the line will be operated with a seven-passenger Bellancas 

The company has also applied for permission to run a daily 
service from Oslo to Stockholm, and a night mail service from 
Oslo to Gothenburg The former will be operated with a 
ten-passenger Lockheed Electra Further plans have beet 
worked out for a line to be run during the summer along 
the coast from Oslo to Arendal, with landings at the popular 
watering-places along this route 

The technical manager of the company, Flt. Lt Arild 


to the U.S.A to examin und 
additional flving material 


Widerie, has recently been 


eventually to buy the necessary 
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THE INDUSTRY 


The Alvis Factory 


H* very many friends in 
the motor industry will 
be interested to learn that Mr. 
George H. Lanchester (brother 
of Mr. Fred W.  Lanches- 
ter, of pioneer aerodynamics 
fame), late chief engineer to 
the Lanchester Motor Co., 
Ltd., has accepted a_ respon- 
sible post with the Alvis Com 
pany. 

Great progress is being mace 
with the new Alvis. aero 
engine factory which is being 
erected adjacent to the ex- 
isting Alvis works on the 
Holyhead Road, Coventry. 
Covering an area of 112,000 
sq. ft., the new premises will 
be completed in April. 


Cellon Shares 
ERMISSION from the Stock 
Exchange to offer the 
company’s Ordinary shares has 
been sought by Cellon, Ltd., 
and particulars were accord- 
ingly published last Monday. 
Dealings in the Preference 
shares issued publicly last 
month are already permitted. 
Average profits for the last 
three years were equivalent to more than 9g per cent. on 
Ordinary shares, and profits for 1934 were equal to over 
per cent. on the Ordinary shares 


F.B.l. President-Elect 


IT ORD HIRST OF WITTON, asked by the Grand Council 
aA 
tior 


the 


>i 


cf the Federation of British Industries to accept nomina- 
1 as President for the coming year, has agreed to do so. 


Sir Alan Cobham's Address 
y ie? address of Sir Alan }. Cobham, Alan Cobham Aviation, 
Ltd., and Nation Aviation Displays, Ltd., is now Ford 
Aerodrome, Yapton, Arundel, Sussex (telephone: Yapton 223 
and 274). 


Insurance Company's Royal Warrant 
id is announced that the British Aviation Insurance Co., Ltd., 
as insurers of aircraft, have been honoured by the grant of 
a Royal Warrant of Appointment to H.R.H. The Prince of 
Wales. 


Vacuum Board Appointment 
HE Vacuum Oil Co., Ltd., announces that Mr. Alexander 
Lowe McColl, deputy chairman and joint managing 
director since 1933, has been appointed chairman of te board, 
on the retirement of Mr. Wilson Cross. 


Vickers Group Appointment 

PAW ING the appointment of Sir Charles W. Craven, 

O.B.E., R.N., as chairman of the boards of Vickers-Arm- 
strongs, Ltd., and the English Steel Corporation, Ltd., and 
the decision to reopen the works of the Darlington Forge, Ltd., 
it is announced that Mr, Alex Dunbar and Mr. A. B. Winder 
have been appointed joint general managers of the English 
Steel Corporation (among whose products are aircraft steels), 
of the Darlington Forge, Ltd., and of Industrial Steels 


THEIR EQUIPMENT 


AIRPORTS AND 





er 


SARO EXPANSION: A reader’s air snapshot of the Saunders-Roe extensions at East Cowes, 
Isle of Wight. The big new hangar is the work of Boulton and Paul. To its right are 
the design offices, and behind it are the Maresfield works. 


NEW COMPANIES 


In the noles below, for 1 7 Comps 

ynnewhat abbreviaied 

GROSVENOR INTERNATIONAL SYNDICATE LIMITED was registered as © 
t private company on January 6 with a nominal capital of £1,500 in 41 shares 
Objects : To carry on the business of manufacturers of aircraft and aircraft engit 

und accessories, etc. Directors: Sir Maxwell Hicks and Wm. S. Fvans, 12 
Grosvenor Gardens, London, Evsey Brontman, address not stated Secret 


Miss Margaret Housden, 12, Grosvenor Gardens, London, S.W.1 
WEDDERBURN AND BURN LTD. was registered as a private company on 


January 2, with a nominal capital of £5,050 in 5,000 participating preference shares 
of {1 each and 2,000 ordinary shares of 6d. each The objects are to carry on the 
business of manufacturers and designers of, and dealers in, aircraft of all kinds 
First directors to be appointed by the subscribers. Solicitors: Nash, Field and 
Co., Farleigh House, Lawrence Lane, London, E.C.3. 

4.P.D. LTD. Private company, registered January 8. Capital, £100 in 4,000 
shares of 6d. each. Objects: To carry on the business of manufacturers of, and 
dealers in, aircraft and aerodrome equipment of all kinds ; to operate air transport 


First directors to be appointed by the subscribers. Solicitors: Pinsent and ¢ 
Birmingham. 

ST. HELEN'S METAL AIRCRAFT COMPANY LTD. Private compar 
registered January 8. Capital, {100 in {1 shares. Objects: To acquire the benefit 
of the inventions of James J. Mayrow, havin, reference to improved wing frames 


and aircraft bodies, and improved method of covering metal wings and other parts 
of aeroplanes and in the construction of wings aerofoils in such mantier that the 
are capable of withstanding every strain or stress in respect of which provisioi 
specifications Nos. 19,870, 22,399, 24,138 and 25,130 have already been accepted 
The directors are Albert Ewers, 7, Inchmery Road, Catford, London, S.F.« 
James J. Mavrow, 80, Windermere Avenue, Finchley, London, N.3 Registered 
office: 32, Great St. Helen's, London, E.( 


AERONAUTICAL PATENT SPECIFICATIONS 
(The numbers in brackets are those under which the Specifications will be pr 
and abridged, etc.) 
Published January 16, 1936) t 
17516 4.T.S. Co., Lrp., and Lioyp, ] Aeroplane wings (439,954) 
17985. McLavuecutty, R.]J Aircraft (439,963). 


17999. Pressey Co., Ltp., Hopcsox, A. D., and Witttams, G. R Air 
provided with a winch supporting a trailing aerial 
28300. West, H. E. W.: System of ignition for internal-combustion engines { 


aircraft (440,133). 

13420. Soc. p’'Etupe rt pe CONSTRUCTION D'APPAREILS DE TELEMECANION! 
Stabilising devices for flying machines (440,015). 

13567. Farrey Aviation Co., Ltp., Younemay, R. T., and Hotroyn, I M $ 
for carrying bombs on aircraft (440,156) 





Flight of Thursday weck, January 30, will be a Special Issue devoted to Modern Airports 


and their Equipment. 
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THE 24-HOUR BOMBER 


ns 7 “The Overstrand, which has the new mechanically operated gun turret, the first of 
3 its kind in the world, has been called the 24-hour bomber because of its ability 
rs to work either by day or night with equal facility. The heavy bomber, 

es when daylight comes, may be caught at a disadvantage by interceptor 





a fighters; the day bomber, having only one engine, is not entirely 
: suitable for working in the dark.” 
— ae 


oi The Army, Navy & Air Force Gazette 
s 28-11-35 


Designers and Manufacturers 


BOULTON PAUL AIRCRAFT LTD. 


NORWICH - ENGLAND 
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THE NEW 


PEGASUS X 


AIRCOOLED ENGINE 


"The outstanding contemporary achievement in the history of aero 
engine development.” 


“POWER for WEIGHT.” 


FILTON BRISTOL 





THE BRISTOL AEROPLANE CO., LTD. 


Printed in England fo: the Proprietors and Publishers, FLigut PUBLISHING CoMPANY LIMITED, Dorset House, Stamford Street, London, 8.E.1, by Tae 

Paris Garden, Stamford Street, London, 8.E.1. Flight " can be obtained abroad from the following: France: W. H. Smith 
& Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris, and branches. BeLarum: W. H. Smith and Son, 71-75, Boulevard Adolphe Max, 
Brussels. AUSTRALIA: Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.S.W.), Brisbane (Queensland), Adelaide (S.A.), Perth (W.A.), and Launceston 
(Tasmania) New ZEALAND: Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Dunedin. Inpia: A. H. Wheeler & Co., Bombay, Allahabad 
and Calcutta. CANADA: Imperial News Co., Toronto, Winnipeg and Vancouver; Benjamin News Co., Montreal; Gordon & Gotch, Ltd., Toronto. SouUTH AFRICA: 
Central News Agency, Ltd. UNrTep States: The International News Co., New York. Entered at New York Post Office as second-class matter. 








CoRNWALL Press Ltp., 1-6, 








